


Electrical World and Engineer. 


THE CONSOLIDATION OF “THE ELECTRICAL WORLD” AND “ELECTRICAL ENGINEER.” 





VoLt. XXXVII. 


NEW YORK, SATURDAY, FEBRUARY a, 1oo1. 








No. 5. 








PUBLISHED EVERY SATURDAY BY 
ELECTRICAL WORLD AND ENGINEER 


(INCORPORATED. ) 
120 LIBERTY STREET, NEW YORK. 


TELEPHONE CALL: 4044 CorTLaNnpt. Caste Appress: Execrricat, New York. 


J. M. Wakeman, - - - - + - President and General Manager. 
Curcaco Orrick, - - - - - - + += = + + 936 Monadnock Block. 
PHILADELPHIA OFFICE, - - - - - - - = = g29 Chestnut Street. 
European OFFICE, - - - - - - - + + + A. C. Shaw, Manager. 


Hastings House, Norfolk St., Strand, London, England. 


T. C. Martin anp W. D. Weaver, - - - - - - - - = Editors. 
pe eS ee ee Associate Editor. 








NOTICE TO READERS 


WHO ARE NOT SUBSCRIBERS. 
The ExrectricaL Wortp anp ENGINgER is not returnable from the newsdealer. 
ie desire to purchase the paper from a dealer it will be to your advantage to 
fy him that you will want it, in order to insure his having a copy for you. 
If wish to receive the ies ly, please send in your subscription so 
that we can mail it to you direct. se 
_ Single copies are 10 cents each. The 52 copies for the entire year cost $3.00 
in advance. Please send remittance with your subscription order. 


ELECTRICAL WORLD AND ENGINEER. 


NOTICE TO ADVERTISERS. 


Change in advertisements intended for a icular issue should reach the 
office of the ELECTRICAL WORLD AND ENGINEER on or before MON- 
DAY morning of the week of issue. New advertisements can be received up to 
10 A. M. of Tuesday of the week of issue. 

The first issue of each month is an export issue, having an extraordinarily 
large foreign circulation in addition to the regular domestic and foreign circula- 
tion of this paper. 








TERMS OF SUBSCRIPTION. 


United States, Canada or Mexico, - - - - - - + - - = per year, $3.00 
Foreign Countries, within the Postal Union, - - - - - - - - - - 6.00 
Single Copies, - -- .10 


In requesting your address changed give OLD as well as new address. 
Copyright, 1901, by Electrical World and Engineer, Incorporated. 
Entered as second-class mail matter at the New York Post Office. 


NEW YORK, SATURDAY, FEBRUARY 2, 1901. 





CONTENTS. Pace. 
PERE ic gn oy sie wa aaeru disiem: (ealeiaiahare4 SA ae on ae A Oe Uh dss aha STORES 181 
The Employment of Women in Telegraph and Telephone Services Outside 
; the United States, by H. L. ROMER: si cadsianehec ee see cics coeds 100s 184 
Pramas the TUIOIR RUINS “TINO on 5 66 0:0 0,0.070 bo 410s. 60 000s eeseeescnves 184 
Telephone Rates .....scccccsccccvccccccsseccccseesccccccsccscccscccce 184 
Inner Circle London Underground Railway..............++ cieaseeeupawe 18 
Electrolytic Plant at Anaconda, Mont........scsessccccccccccccccccccce 18 
The Development of Electric Traction on Canals............-..eeeeeeees 187 
The Dudley (England) Electrical Supply Service...........-.eseeeeeeeee 191 
Prof. S. P. Thompson in Berlin, by Louis J. Magee...........-e.eeeeeee 192 
Power Development at Niagara, by Orrin E. Dunlap.................00.- 193 
European Types of High-Tension Alternators—III., by C. F, Guilbert..... 194 
The slustice and Taxation of Telephone Companies in Michigan, by W. . 
‘i eR eR a ea eee creer 19 
Are Municipal Plants Profitable? by M. J. Francisco............eceeeeee- 198 
Re PREIS, IEEE RUIODG 55 ceca cceteccccessiececessccoscceses 198 
Dr. Elisha Gray and the Invention of the Telephone................0.04. 199 
The British Pacific Cable............. eee eee 199 
England and Foreign Electrical Competition...............:-eeeeeeeeeee 200 
SERRMNETL PUI BIN SEIN ig Sie 5 o's oh 0:9. 06.005 066460860 eb cnet eereds's 200 
Re Ne ON EP IONIIONES 56.0 65:64. c os ccs seca cccscenceeeens 200 
ee ee EI (sc oye iGo Abd we a'e'o.e 6 dig 6/4 idl 0'6 0°04 5'0:0's 6.6:644'0%"6 201 


LETTERS TO THE EpDITors: 
The Blondel Oscillograph and Ousiliggregic Curves, by André Blondel.. 202 


Iron Pipe for Interior Wiring, by ae Boe. ee ae 203 

Which is the Electrical Century? by W. J. Hammer.................. 203 
Digest of Current Electrical Literature... ......2ccccssccescccscccccsces 204 
po EE Re Ge EG eo eee eee oe ee eee Terr 208 
New Upright Drill .......-ccscvccssccccessoccsssccsccccccccosscccccccs 208 
ee IN MOOR 100 POE ONIN 5555s 6.6 50 os scsccwiseveseeesess ovens 209 
Interior Telephones.......... Et SOY ere et er eee ee ore 209 
eee NEE ROCINNE POOVIOO es 5c ccehcccvenesiececessesesee doers cies 210 
ee ee IEE ERMINE 5 5 6.5 4.5-0:4:4 4 10,9. 0 Sina 6 6 8669.0 04 a0 eee eeeeeeas 210 
ee ee ENS s arly hia si’. 4h heed beck ane Abs eloie'e se Slade obs b be ba% 210 
A Large Transformer Contract..........sceseccccsscccccccccceccccscces 211 
Imeroved Hand Milling Machine. ........cccscscccccccvscecscsccsceces 211 
DEPARTMENTS: 


Financial Intelligence. .........csccececccceccccsccescecccccceccecs 
Commercial Intelligence 





General News.............. 214 
ee ee SS ROP eee CORE Te er re 220 


Our EXPORT TRADE. 

The United States Bureau of Statistics has just published the 
figures of export trade for December and for the calendar year. 
The showing for manufactures can only be characterized as ex- 
traordinary. It appears that during 1900 the export of manufac- 
tures reached $441,406,942, or not less than $66,619.05 over 1899, 
and more than twice as much as in 1895. Another fact, equally strik- 
ing, is that this country is already exporting half as much in manu- 
factured goods as in agricultural produce, the total of the latter in 
1899 being $904,658,958. There is a deep significance to these figures. 
The total of American export trade was, in 1900, not less than 
$1,453,000,000, of which manufactured and mining products were 
35 per cent. And yet the development is far from complete, for 
American manufacturers are still looking for new agents and new 
customers throughout the world. 





ELECTRIC HAULAGE ON CANALS. 


In view of the immense amount of money that has been expended 
throughout the world on the development of canals, it is not to be 
wondered at that there should be great anxiety for the further utili- 
zation of that system of transportation upon an economical basis. 
The success of electric traction long since suggested the possibility 
of supplanting old methods of haulage on canals and the work of 
experimentation has been assiduously followed up for years. There 
is every reason to believe that in the near future electricity will 
have supplanted all antecedent methods wherever there is sufficient 
traffic to justify the resort to mechanical power. We present else- 
where in this issue an interesting summary of the work which has 
been done up to date in this country, including also a glance at the 
recent work in Europe. While we should hardly care to pronounce 
on the superior availability of any one of these methods to the ex- 
clusion of the others, it seems evident that electricity in some form 
is rapidly attaining the point at which it may be described as wholly 
practical and commercial. There are virtually three methods now 
competing among themselves for adoption, and each of these has 
peculiar merits of its own. There is the trolley system with wires 
along the bank and the motor on the boat. There is the trolley system 
with the motor traveling along the bank, either on the plain towpath 
or on a special narrow-gauge track. There is the automobile system 
in which a tractor carrying its own batteries or aided by batteries 
on one of the boats does the work independent of any live current 
from a line wire. Perhaps we ought to include the method in which 
the boat driven by electric motors picks up a chain lying along the 
bed of the canal, but this system appears to have no vogue, and 
seems hardly likely to be adopted on an extensive scale in the future. 
The data which we give in this issue as to the work done by electric 
automobiles would justify considerable confidence in the economical 
successes of that method, especially if cheap current be available for 
charging the batteries; while, on the other hand, the present rapid 
extension of long-distance polyphase circuits would warrant the 
belief that many canals may soon be operated in that fashion from 


stations widely apart. 


As our article shows, the interest in this very important question 
is not confined to this country, but is now felt also in Holland, Bel- 
gium, Germany and France. As we go to press, we learn that a 
deputation from the Associated Chambers of Commerce in England 
has laid before the Board of Trade a plan for the appointment of a 
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Royal Commission to inquire into the canal system in the United 
Kingdom. The deputation which waited on the authorities pointed 
out how much work was being done on the Continent in the im- 
provement of communication by internal waterways, and Mr. Gerald 
Balfour in his reply recommended that the Chambers themselves 
should appoint a committee to draw up a scheme. Three points 
have been urged for consideration in this connection, namely, the 
enlargement of the locks, uniformity of gauge and electric haulage, 
and it is upon the last of these points that emphasis is now being laid 
in England. So far as we have been able to study the situation, it 
appears to us that electric haulage by means of a bank tractor has so 
many advantages that its general adoption cannot long be delayed 
even though after a time electricity in this respect should be rivaled 
by gasoline and steam tractors, for which, under certain conditions, 
we can imagine advantageous opportunities. As matters are to-day, 
the canals represent often a sunken investment, and sometimes, alas! 
one that has been utterly abandoned. It rests with electricity to cure 
all that. 


OSCILLOGRAPHS. 


One of the most beautiful applications of dynamics to the illus- 
tration and elucidation of electrical engineering problems is repre- 
sented in the oscillograph. Here a minute galvanometer needle is 
mounted in a powerful magnetic field in such a manner as to have 
a natural period of vibration far shorter than that of the periodic 
current which is to be measured and indicated. Consequently its 
own inertia and swing has an entirely negligible influence upon the 
oscillations it performs under the influence of the varying or alter- 
nating current. A tiny mirror mounted on the needle and power- 
fully illumined enables the swing of the needle either to be recorded 
on a rapidly moving photographic plate, or upon a ground glass 
screen, so that the resulting picture is to the alternating-current en- 
gineer what the engine diagram is to the steam engineer, an index 
and examplar of all the essential properties of the cyclic motion. 
The oscillograph is an apparatus which has gradually developed, 
and in its most recent form has become a very useful instrument in 
the hands of electrical engineers. A letter from Prof. Blondel in 
our correspondence columns bears upon his own contributions to the 
development of the oscillograph, which contributions appear to have 
been almost entirely inclusive in their scope. 





We regret that Prof. Blondel should have considered significant 
the absence of notice in our columns of his paper read before the 
Paris International Electrical Congress of last year. So numerous 
were the papers read before the Congress that the notice in any case 
was necessarily limited, and the paper by Prof. Blondel was not of 
a kind to admit of brief abstract. We did, however, refer to the ex- 
hibition of the oscillograph in action, which, from the interest it 
excited, was easily the “clou” of the Congress. To those acquainted 
with the laborious, time-consuming and relatively inaccurate meth- 
ods formerly employed for obtaining alternating curves, and who 
had never seen an oscillograph at work, the ocular demonstration of 
its operation, was simply startling. When the machine to which the 
instrument was connected was started, there flashed on a ground 
glass plate a luminous curve on a large scale corresponding to a 
cycle of e. m. f. variation—a physical representation of what, in 
most minds, has existed only as a mathematical abstraction. As 
changes were made ir the field excitation or output of the armature, 
the curve simultaneously assumed new forms, in some instances the 
presence of harmonics being plainly portrayed by peaks disturbing 
the smoothness of curvature. As the originator of this beautiful 
instrument, Prof. Blondel has reason for showing irritation at de- 
nial of credit and apparent lack of recognition of its value to al- 


ternating-current science. 
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RANGE AND POSITION FINDERS. 

We note that the current Fortifications Bill contains an item of 
$150,000 for range and position finders, which have certainly been 
needed badly and long enough to justify any reasonable expendi- 
ture. But we wonder what the army is going to get for its money. 
For, to tell the truth, there seems to be sad need of something 
better than it has as yet seemed anxious to adopt. The Spanish 
war tried out some of the naval range finders with anything but 
satisfactory results, and, if we remember correctly, the actual fight- 
ing was done by the aid of depression angles taken with sextants 
or by the crude but effective method of “trying it on the dog” with 
small rapid-fire guns. The electrical range finders came to grief 
from the tremendous shock of gun fire. As to the land service, the 
army has a very good depression instrument, but its method of 
operation leaves much to be desired at the ranges of modern artil- 
lery practice, while for field service nothing convenient is available. 
In fact, no range and position finder appears to have been tried any- 
where in actual war. Each year makes the problem of producing 
a thoroughly satisfactory instrument tougher and tougher, for each 
year makes the ranges longer and the counter-fire more deadly. As 
the range increases the trajectory gets more and more curved, and 
small errors in range grow more serious. And when, as in the Boer 
war, heavy field artillery is frequently used for firing high explosive 
shells at a range of 6000 or 8000 yards, the need of a good portable 
range finder is badly felt. 





Here is work for the electrician—work which may be fruitful 
both to the inventor and to the country. Uncle Sam has been no- 
toriously short tempered with inventors in the past, and for years 
it has been a tradition that no civilian need apply except for a kick- 
ing. But times have changed somewhat; the immensely rapid pro- 
gress of the art of war has tended to break down the extreme con- 
servatism of the bureaus and to convince them that real help from 
whatever quarter is desirable. To-day the officials of both ser- 
vices are ready enough to give an inventor who does not know it 
all, and who does not come sneaking around the back door with a 
pull, a fair show. Pulls have often worked in such matters, and 
will perhaps continue to work, but the better class of officers—and 
these are a vast majority—are inwardly inclined to give the man 
with a pull a particularly long and difficult row to hoe. The last 
few years have seen the growth of a more progressive spirit. The 
question of the range finder matter is one which needs attention 
very badly, and we earnestly hope both that the instruments al- 
ready produced will be thoroughly threshed out, and that the keenest 
wits of the electrical profession will take a shy at the problem. 
There are already several promising range finders before the au- 
thorities in one way and another. The Ruckman-Crosby instru- 
ment described in these columns nearly a decade ago, is certainly 
capable of development into great usefulness, and Capts. Lewis and 
Zalinski have also done a vast amount of useful work in this direc- 
tion. Others there doubtless are, too, well worthy of thorough trial, 
and we hope that the War Department will go over the whole field 
thoroughly until there has been evolved the best apparatus of its 
class that American ingenuity can produce. The electrical inventor 
had better bestir himself and help along the good work. 





To any one who tackles the problem we can give some sugges- 
tions that he will not find amiss. First, he had better acquaint him- 
self as thoroughly as possible with the nature and capabilities of 
modern ordnance. If he has never seen a big gun fired he had 
better try for an opportunity to see a little target practice, and get 
some full realization of the tremendous shocks with which he has to 
deal, and the rapidity and precision which has to be attained in the 
operation of a range finder under these trying circumstances. After 
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he has put in some careful study of these things and ascertained 
thoroughly the limits of precision which must be reached, he may 
venture to begin work. Then the first thing to be borne in mind is 
that a range finder must not only work with perfect promptness and 
accuracy nine hundred and ninety-nine times out of a thousand, but 
the thousandth time as well, even when the ground under it is 
shaking from the concussion of heavy firing. If position finding is 
also to be attempted, all the rest of the mechanism must be equally 
reliable, and no amount of jarring must be able to get it out of step 
or.impede its action. 





Many past failures with range finders have been due to the appli- 
cation of quite insufficient power to overcome unfavorable condi- 
tions, and to the use of too delicate parts. For use in fortifications 
such apparatus does not have to be light or particularly compact, 
but it must work correctly, and all the time. If a horse-power or 
two will obviate one failure in 10,000 times on the part of a dry 
battery, then throw away the battery and put on the power. It 
makes little difference whether the power required costs much or 
little, but it makes a great deal of difference whether a 12-inch shell, 
directed by that range finder, rips through the enemy’s hult or 
tosses up the spray a hundred feet short. Such apparatus should be 
made brutally strong in the first place, and cut down in weight and 
power only when it has been thoroughly demonstrated that part of 
the weight and power is unnecessary. This advice may be need- 
less, but now in time of peace is the time to prepare for future 
emergencies, so that when Uncle Sam again takes off his coat and 
rolls up his sleeves he shall not find his big guns without sights or 
proper ammunition and a couple of hundred mortars pointing sky- 
wards without even an official guesser to direct their fire. If the 
American people get caught in such wise again it will take more 
than a Beef Commission to prevent their calling the guilty to ac- 
count, be they in the service or out of it. 





MAGNETIC FLUX DISTRIBUTION OVER DYNAMO ARMATURES. 


At the last meeting of the American Institute of Electrical Engi- 
neers, a paper was read by Prof. Goldsborough upon the general dis- 
tribution of magnetic flux over the surface of an armature, as dis- 
tinguished from the more simple and rough determination of the 
magnetic distribution underneath the polar surfaces of the field 
magnets. The'subject is in the last analysis extremely complicated, 
partly on account of the complexity of the law of magnetization in 
iron, and partly on account of the complex geometrical form of polar 
surfaces and armature surfaces with beveled edges on the one and 
slots in the other. Moreover, there is the additional complication 
introduced into the matter by reason of the magnetizing coils on the 
field frame being usually in fairly close proximity to the armature 
surface, and exerting thereon an appreciable magnetic influence di- 
rectly, without the intermediary of the iron pole-pieces. It would 
be safe to say that if a very accurate predetermination of the mag- 
netic flux distribution over the armature surface were required it 
would be a hopelessly insoluble problem. 





The simple ordinary dynamo formula ingenuously assumes that 
all the magnetic flux passes from the field pole into the armature un- 
derneath the shadow of the pole; and the magnetic density and dis- 
tribution corresponding to such an assumption is readily computed. 
Occasionally a designer takes into account the magnetic flux fring- 
ing the polar face, having recourse for that purpose to approximate 
The rest of the magnetic flux which enters 


or empirical formulas. 
the armature by the unbidden pathway of air-space between adjacent 
poles is only treated as stray flux and regarded as a perturbation 
that good fortune may enable him safely to ignore. 
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If, however, certain assumptions are made—not very violent in 
their nature—the problem of general flux distribution becomes sim- 
plified to a degree that admits of the application of arithmetic. The 
assumptions are first, that a dynamo armature has so great a length 
as to reduce the computation to that of two dimensions, or corre- 
sponding to an indefinitely long cylinder; second, that the armature 
surface in the two-dimensional problem, instead of being circular, 
embraced by polar segments of concentric circles, is virtually equiva- 
lent to that of a plane at one magnetic potential, with rectangular 
poles supported over it, so as to include a straight strip of air gap, 
and that the entire polar surface so supported over the flat arma- 
ture has also one and the same magnetic potential, differing by a 
known amount from that of the armature. The corresponding 
problem in electricity may be represented by a very deep electro- 
plating vat, in which one electrode is a large plane vertical plate, 
and the opposite electrode a rectangular mass of relatively small 
width, but approached parallel to the flat plate so as to include a 
narrow uniform gap of electrolyte. The distribution of current in 
this imaginary vat, when the two plates are connected to a fixed dif- 
fcrence of potential, would be entirely analogous to the magnetic 
problem of the dynamo simplified in the above ideal fashion, and it 
is evident that the electric current would not be entirely confined 
to the narrow gap, but that a feeble current density would exist 
throughout the electrolyte. 


The Institute paper attacks this simplified problem by what might 
be called the synthetic method, assuming that the flux density at 
any point on the armature is due to a contribution from every ele- 
mentary area of the polar surface, and that each elementary sur- 
face polar area contributes in proportion to its inverse distance from 
the point on the armature considered. The results, therefore, are 
examples of the use of the integral calculus. They are continued not 
merely to the nearest pole, but the summation is carried to the next 
adjacent pole of opposite polarity. These computations are em- 
bodied in a general formula involving the dimensions of the air- 
gap and the dimensions of the poles. The results of this formula 
are compared with the results of experimental observation in one 
or two instances, and a satisfactory agreement is indicated between 
the calculation and the observations. As a rough generalization of 
the result it seems that if we plot the flux density under the pole as 
uniform, in accordance with the ordinary simple formula, as ordi- 
nates, and distance along the armature surface as abscissas, then do 
the same negatively for the adjacent pole, and join, by a straight 
line on the diagram, the edge of the density line over the opposite 
pole with the edge of the density line under the negative pole, the 
saw-tooth diagram with filed off points will roughly represent the 
practical flux density distribution. 


The same problem was recently attacked by Mr. F. W. Carter as 
an original communication to the Transactions of the British Insti- 
tution of Electrical Engineers, May, 1900. His mathematical analysis 
is a much more powerful one, and involves transformation from one 
set of conjugate co-ordinates to another. The resulting formule 
are somewhat simpler than those of the American Institute paper, 
and are more rigidly demonstrable, while permitting of extension 
to the determination of the flux paths and equipotential surfaces. 
It is very interesting to compare the numerical results obtained by 
the two different mathematical methods. It is, of course, important 
physically, as well as in the abstract, to possess the key to this prob- 
lem, but it is rarely that the extrapolar magnetic distribution over 
the armature is of sufficient importance to the designer to require 


exact predetermination. 
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The Employment of Women in the Telegraph and 
Telephone Services Outside the United States. 


By H. L. Getsset. 

HE International Telegraph Bureau of Berne, Switzerland, has 
issued an interesting report on the employment of women in the 
telegraph and telephone services of those countries belonging 

to the International Union, from which we abstract the following: 

The admission of women to the telegraph service dates back about 
30 years. The admission of females was chiefly caused by the 
steady reduction of the rates of the telegrams and the resulting 
necessity of cheaper labor, but also on account of the fact that 
women were better fitted for the telephone service than men. Of the 
countries now belonging to the International Telegraph Union 32 
employ to a greater or smaller extent women in the telegraph and 
telephone service, while only 10 administrations so far do not admit 
women, namely: Bosnia-Herzegovina, Egypt, Greece, Luxemburg, 
Montenegro, Natal, New Caledonia, Tunis, Turkey and Siam. In 
Belgium and Spain women are still employed in the telegraph service, 
but new appointments are not made any longer. 

The regulations for the admission of women to the service in the 
different countries have only the one common point, that the ap- 
pointees must be citizens of the respective country. Though not 
specially mentioned, yet it is generally understood that all persons 
to be admitted must have a clean record and good health. In 
some countries, such as Germany, Austria-Hungary, Switzerland 
and others, only persons without any bodily defect are admitted, 
while in France the authorities demand further that the applicants 
have a minimum height of 1.50 meters (5 ft.), the same minimum 
height being required in England for positions in provincial cities, 
towns and villages. German and French regulations also demand that 
the applicants be never fined or punished by any public court, and 
another additional prime condition to admission in Germany is that 
the applicants must be absolutely free of debts. One single country, 
Victoria, demands that the applicants be life-insured. The admissi- 
ble minimum age varies in the different countries between 14 and 18 
years, and the maximum age, wherever stipulated, 45 years; Ger- 
many makes in so far an exception as it fixes the maximum age for 
admission at 30 years. In Germany, Bulgaria, Holland, Roumania, 
Japan, New South Wales, New Zealand and Victoria the applicants 
must either be unmarried or childless widows. Other countries, like 
Russia and England, only demand that the candidates be unmarried 
or widows, which was also the case in Spain as long as women were 
admitted. The French regulations do not contain special paragraphs 
relating to civil life, and married women, girls, widows, as well as 
divorced women are admitted to the service. As a rule, however, 
women have to quit the service after they get married. In Sweden, 
the employee may remain in the service after marriage, if the hus- 
band is also employed in the telegraph service, and the same is the 
case in Russia, Roumania, Bulgaria and New South Wales. Only 
in Belgium the female employees are allowed to marry. In Italy, 
only those female employees who have been appointed superintendents 
are allowed to stay in the service after marriage, while in England 
those employees who marry receive on retiring an indemnification in 
the form of a month’s salary for each year of active service. In some 
countries widows and orphans, as well as daughters, sisters and 
wives of employees are given preference to any other applicants. 

As far as educational questions are concerned, the regulations of 
almost all countries demand in the first place a perfect knowledge 
of the mother language, in reading and writing, and a good general 
knowledge acquired at school. Some countries demand besides a 
certain geographical knowledge, while in Italy the candidates must 
speak and write Italian and French; the same is the case in Holland, 
where furthe. nore a certain elementary knowledge of the German 
and English i nguages is required. Swedish regulations, too, pre- 
scribe a certain knowledge of French, English and German. 

The average working time in the different countries varies be- 
tween 7 and 8 hours. In many countries women are employed dur- 
ing day hours, while at night time men take their place. 








Accidents From Berlin Street Cars. 





Considerable discussion has been caused in Berlin by the manner 
of the death of Lieut-Gen. Pochhammer, who was killed by a street 
car. There have been numerous fatal accidents of a similar nature of 
late in Berlin, and astonishment is expressed that the authorities have 
not compelled the use of the American fender. 
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The Figures of Americn Foreign Trade. 





The record made by the manufacturers of the United States forms 
the most striking feature of the history of our foreign commerce 
during the period 1890-1900. The Treasury Bureau of Statistics has 
just completed its analysis of the record for the calendar year 1900, 
and a comparison of the figures thus presented with those of 1890 
and the intervening years discloses some interesting facts. It shows 
a remarkable increase in the importation of manufacturers’ materials 
and an even greater increase in the exportation of manufactured 
goods, while in the importation of manufactures there is a decided 
decrease. 

Dividing the importations into three great classes—first, foodstuffs 
and live animals; second, manufactures and luxuries, and third, 
manufacturers’ materials, it is found that foodstuffs and live animals, 
which in 1890 formed 31.5 per cent of the total imports, were only 26.4 
per cent of the imports of 1900; manufactures and luxuries, which 
formed 34.6 per cent of the imports of 1890, formed but 29.5 per cent 
in 1900, while manufacturers’ materials, which formed but 34.3 per 
cent of the total imports of 1890, formed 44 per cent of the total im- 
ports of 1900. On the export side agricultural products, which 
formed 74.3 per cent of the total domestic exportations of 1890, 
formed only 62.2 per cent of the total in 1900, while manufactures 
which formed but 18.5 per cent of the total domestic exports in 
1890, formed 30.4 per cent in 1900. 

The following table shows the importation of foodstuffs and live 
animals, manufactures and luxuries, and manufacturers’ materials in 
each year from 1890 to 1900: 


Calendar Foodand Live Manufactures Manufacturers’ 
Year. Animals. and Luxuries. Materials. 
ee $259,820,704 $280,730,040 $282,839,004 
EE ik oceuving-en ier band 300,013,872 231,202,368 297,097 650 
ED. cipuewsedactes 287,388,397 251,427,254 302,115,304 
Sear 275,106,340 230,447,210 270,694,720 
SE veiwkvatdeetes 263,542,858 182,740,855 230,028,391 
SE. SVeucnves vee 231,548,775 248,110,586 233,009,986 
errr 234,183,741 198,980,754 248,411,644 
DE <6 anak wabeweds 220,494,113 202,163,357 319,937,759 
Re ee 187,829,802 188,751,323 258,353,323 
SY 45a hna-eavewaten 220,977,787 226,034,075 342,955,548 
FOOD. ik eee das 219,329,205 244,545,532 365,144,600 


The following table shows the exportation of agricultural products, 
manufactures and miscellaneous products, in each year from 1890 to 
1900, domestic products only being included: 


Agricultural Manu- Miscellaneous 

Products. faactures. Products. 

OE Lest Sead cheese $628,779,597 $157,126,803 $60,093,203 
DE Miia i chiteates ala 730,085,335 168,600,912 58,65 3.458 
BEER sith ee p gieeloe te 712,539,832 152,397,392 58,300,091 
SE. vasnwenstauees 619,050,547 177,419,288 58,267,936 
SN. ise Sal baeica bai 573,087,474 177,786,069 55,839,410 
«esti sna dai aah 545,715,881 201,153,663 60,872,871 
da kins wkd. 664,962,505 253,688,527 68,193,161 
ST ois@erewnkn ea 730,204,792 279,616,808 69,922,606 
ST snarcaee anna 851,915,762 307,024,904 73,717,384 
SR re 782,133,405 380,787,891 90,011,048 
Se Livan ewaateres 904,658,958 441,406,942 106,947,759 





Telephone Rates. 





Prof. Parsons, president of the National League for Promoting the 
Public Ownership of Monopolies, testified recently before the Indus- 
trial Commission on the telephone service of the country generally, 
and that of the District of Columbia in particular. He said from $30 to 
$35 a year for an unlimited service with only one instrument on a 
line would be a fair rate in any of the large cities. He cited the ex- 
perience of the French Government, which, on taking the telephone 
service of that country under its control, reduced the rate from:$116 
to $78 in Paris and $39 outside. He said telephone rates are higher 
in this country than anywhere in Europe. Mr. Parsons does not 
seem to be aware that the whole tendency of telephone work is away 
from a flat rate and towards a scientific measured rate per message. 
Moreover, telephone rates are not intrinsically higher here than in 
Europe. 
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Inner Circle London Underground Railway. 





MONG the proposals for the electrical equipment of the Inner 
Circle London Underground Railway, now operated by steam, 
is one submitted by Messrs. Dick, Kerr & Co., London, of 

which Prof. Sydney H. Short is technical director. The principal 
points of the scheme upon which the proposal is based are given 
below. 

At present the trains on the Inner Circle line (Fig. 1) require 70 
minutes to run 13 miles, including 27 stops. A large percentage of 
this time is consumed at the stations, an average of 34.8 seconds for 
stops now being the rule, though 20 seconds would give ample time 
for passengers to enter and leave the train. The acceleration of the 
steam trains is extremely slow, 30 seconds being required to obtain 
a speed of 10 miles, while electric trains would reach the same speed 
in II seconds. 

The curves of Fig. 2 show the accelerations that are obtained on 
various steam and electric railways, and that which 
this scheme proposes for the Inner Circle trains. 
These trains would be run up to a maximum speed 
of 30 miles per hour, and the braking accomplished 
within 20 seconds. Under such conditions the trains 
could complete the trip in 50 minutes with reasonable 


consumption of power, 
which will reduce the num- 
ber of trains and the brak- 
ing expenses for a given 
traffic, nearly 30 per cent. A 
further saving would be 
made in the reduced fuel 
stationary condensiag engines would deliver to 
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FIG. 2.—STARTING CURVES. 


trains upon the line a horse-power for every 3 lbs. of coal, while loco- 
smotives burn about twice that amount. 
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The proposals provide for 18 trains in all, which allows for 
three extra ones, or, when necessary, an increase of train mileage 





FIG. 3.-—SECTION THROUGH ARMATURE SHAFT. 


to 270 miles per hour or even more. Each train will 
be made up of 6 cars—3 motor cars and 3 trailer cars; 


or of three 2-car units. Each unit may be run by itself or as 
many joined together as required. The weight of a 6-car 
train would be 129 tons full loaded; 63 per cent of the en- 
tire weight would be on the driving wheels, thus assuring 
a drawbar-pull of 23,400 lbs. With the trailer cars ful! of 
passengers and the motor cars empty, which is the worst 
possible condition, 57 per cent of the entire weight of the 
train would be on the driving wheels, corresponding to a 
drawbar-pull of 20,400 lbs., which would make it possible 
to attain an acceleration of nearly 2% ft. per sec. per sec. 
The proposals provide for a central station located upon 
. the river at Chelsea, which would be equipped with triple- 
expansion engines direct-connected to three-phase alternating-cur- 
rent generators. Power developed at this station will be transmit- 
ted by separate lines at 5000 volts to sub-stations located at three 
points on the line, where, by means of step-down transformers and 
rotary converters, the current will be transformed to direct current 
at 500 volts for delivery to the line. There would be four 1500-kw 
generators direct-connected to the same number of engines, each run- 
ning at a speed of 187 r. p. m., and capable of taking an overload of 
50 per cent for short periods of time without difficulty. The genera- 
tors will be capable of delivering 2200 kw for 5 hours, 
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FIG. 4.—MOTOR CURVES. 


the units would be run in parallel, the fourth being kept in reserve. 
The adoption of the single trolley rail system is strongly recom- 





186 ELECTRICAL WORLD anno ENGINEER. 


mended in the proposals, but owing to regulations for the protection 
of the Magnetic Observatory, it may be necessary to use a double 
trolley rail system, thereby introducing many complications and con- 
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FIG, 5.—SECTION OF TUNNEL. 


siderably increasing the cost. The disposition of the trolley rails 
of this system is shown in Figs. 5 and 7. As the rails would be sup- 
ported in a vertical position with insulating protecting strips protect- 
ing them on the faces, the arrangement would be perfectly harmless 
to workmen. 

A section through the armature shaft of the motor proposed is 
shown in Fig. 3. The armature and fields would both be wound 
with rectangular copper bars. The weight would be 3800 lbs., one- 
half spring suspended from the truck and the other half supported 
on the car axle. Fig. 4 shows the frequency speed and horizontal 
effort curves of the motor. It will deliver 75 hp at the armature 
shaft for one hour, with a maximum rise in temperature of 63 degs. 
C. in the field coils; or 100 hp with a maximum rise in the field coils 
of 100 degs. C. With an intermittent load of 100 amperes at 500 
volts applied at 80-second intervals, the load being kept on for 25 





FIG. 0.—RELEASING VALVE. 


per cent of 80 seconds, the temperature rise at the end of one hour 
would be 18.3 degs. in the field coils. 

For train control each motor car will be equipped with an elec- 
trically driven air compressor having sufficient capacity to supply air 
for the airbrakes and the controlling mechanism for at least four 
cars. The main air reservoirs for all the motor cars of a train will 
be connected to an equalizing train pipe. An automatic system of 
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air brakes will form a part of the equipment of each car. The 
motors will be controlled by a combination cylinder actuated by air 
pressure from the main reservoir, the position of the cylinders being 


regulated by releasing valves ex- 
cited by a small current delivered 
to them successively by the move- 
ment of the lever of the master 
controller from the off position, 
through the various lengths, to 
full speed. By moving the lever 
of the master controller back to 
the off position the air compres- 
sion is automatically released from 
the combination cylinders, which 
are brought back to the original 
position by means of springs. The 
train would be controlled from any 
motorman’s cab. No matter how 
long the train the work of each 
controller and pair of motors will 
be the same. Fig. 6 illustrates the releasing valve. 

The average accelerating current for a fully loaded 6-car train will 
be 1440 amperes, and the average current per train 450 amperes at 
500 volts. This corresponds to 15-kw hours per train-mile or 
about 2%4 kw-hours per car mile for the fully loaded train. In actual 
practice, however, with average all-day loads, the power consumption 
would be about 2 kw-hours per car mile, or about 3 kw-hours at the 
engines. If the stops at the stations be reduced to 20 seconds, the 
average current will be reduced to 340 amperes, which will be 
equivalent to about 2 kw-hours for the fully loaded train. 





FIG. 7.—TROLLEY RAILS. 





Electrolytic Plant at Anaconda, Mont. 





simple and the principles involved are so old and well known, 

copper electrolytic works where the operations are carried out 
on a large commercial scale have in the past been so jealously 
guarded against all outsiders that the industry has perhaps been sur- 
rounded by an artificial halo of mystery. The management of the 
Anaconda Copper Mining Company recently gave a representative 
of the ELecrricAL WorLp AND ENGINEER the freedom of the electro- 
lytic works at Anaconda, Mont., and an account of the plant and 
methods employed will doubtless be of interest. This company is 
the largest single producer of copper in the world. Its mines are at 
Butte, Mont., and the smelter and electrolytic plant is at Anaconda, 
28 miles distant. 

Before describing the Anaconda plant a few words as to the prin- 
ciples and objects of electrolytic copper refining will not be amiss. 
When electrolytic refining is to be done the copper before it leaves 
the smelter is cast into plates of a suitable size for anodes in the 
electrolytic bath. he electrolyte is copper sulphate. The anodes 
are put in the bath cpposite cathodes of thin copper, and current is 
passed until most ot the copper on the anodes has been deposited on 
the cathodes. The cathodes, of course, constitute the refined product, 
which is copper almost chemically pure. Now the object of this 
electrolytic refinement is not entirely to obtain purer copper, at 
least as far as the Anaconda plant is concerned. The gold and silver 
found in the bottom of the electrolytic tanks much more than justifies 
the expense of the process. At Anaconda the purity of the anodes 
as they come from the smelter is given as 99.6 per cent. The elec- 
trolytic process therefore has only .4 of 1 per cent impurities to deal 
with. However, all electrolytic plants do not work with anodes as 
pure as those at Anaconda. 

The Anaconda plant has about 1400 cells, or vats, as they are 
more commonly called, housed in a number of plain one-story build- 
ings, Opening into each other and onto railroad tracks. Overhead- 
cranes are provided in the buildings for picking up and carrying out 
cathode plates when finished and putting in new anodes. There are 
aisles between each row of vats. The vats are, roughly, about 8 by 5 
ft., and 3% ft. deep. The current used is 4000 amperes, and 200 vats 
are placed in series. The voltage required per vat is 3-10 volt, so 
that including line losses the total voltage is about 65 volts at the 
generators. The vats are lead-lined wooden tanks. The bus bars 
which carry the current are round copper rods, 2 in. in diameter, 
run along the top edges of the vats as indicated in the accompanying 
illustration, which is the arrangement as it would appear looking 
down from the top. The outer bars are in each case considerably 
higher than the inner, and are both, of course, of the same polarity. 


i” seaawies the electrolytic process of copper purification is 
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The electrodes are hooked onto cross rods, which rest across the 
upper or lower bus bars, as the case may be. To lift out an electrode 
the tackle is simply hooked onto the cross rod carrying that elec- 
trode. About 4000 litres of copper sulphate solution are required per 
vat. In one vat there are 19 sets of anode plates and 20 sets of 
cathode plates. The weight of the new anode plates from the smelter 
when first put in is 8200 lbs. Of course these cannot be used en- 
tirely up, but have to be sent back to the smelter for remelting when 
eaten down so that they begin to fall apart. 

The current density employed at the present time is 13 amperes 
per square foot of anode plate. This is much lower than was for- 
merly used when the plant was more crowded than now. The matter 
of the best current density at which to run a copper deposition 
plant is largely a question of the cost of power and of the output 
desired from a plant, provided precious metals are not present—in 
this case large densities resulting in their deposit with the copper. 
Lower densities are more economical in copper reduced per kilowatt 
hour, but if power is cheap, and it is desired to increase the output, 
it is sometimes justifiable to run the current density very high and 
deposit a large amount of copper per day per vat. Electrolytic cop- 
per refining has been run with current density as high as 40 amperes 
per square foot and with entire success. In the Anaconda plant this 
current density of 13 amperes per square foot deposits about 210 
lbs. of copper per 24 hours per vat. At the end of 34 days the plates 
are taken out and the vat started afresh. A man tests each vat with 
a voltmeter every day, and if there is a short circuit indicated by low 
or zero reading of the voltmeter he proceeds to remove it. During 
the first week the plates may bend so as to cause a short circuit. 
The latter part of the time dropping off of pieces of the anodes onto 
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the tank bottom have to be looked out for. The plates are about 2 
inches apart from one surface to the other. 

The gold and silver which were contained in the anode plates fall 
to the bottom of the vat during the process, and are found as a very 
fine brownish black powder, technically termed “slime.” 

During the process the solution must be kept warm and circulated. 
To do this it is pumped from warming vats up into pipes, entering 
the center of the bottom of each vat. At the top of each vat are over- 
flow pipes, which return the overflow to the warming vats. This 
circulation is kept up as long as the vats are in operation. 

The maintenance of the solution at its proper strength and purity 
is where the great work of the expert electrochemist in this line 
comes in. In some cases, though not to any extent at Anaconda, 
impurities exist in the anodes as they come from the smelter, which 
injure the electrolyte and must be intelligently battied with. The 
maintenance of a solution of the proper strength and proportion of 
free acid is no small part of the management of a plant of this kind. 
At Anaconda Mr. Johnson, the chemist who supervises operations 
at this plant, has chemical analysis and specific gravity tests made 
on the solution every day. When the amount of copper in a solution 
becomes too great the solution is run for a time in a vat in which 
are certain anodes of lead, in which case, of course, all the copper 
deposited on the cathodes must come from the solution. 

The manufacture of copper sheet onto which to form the cathodes 
is an interesting process, and opens one’s eyes as to the toughness 
and density of electrolytic copper. To make these forming sheets a 
sheet of copper is painted over with a mixture of graphite and hot 
paraffine, and hung as the cathode in a vat for 24 hours. It is then 
taken out and is covered with an envelope of thin copper sheet, non- 
adherent on account of the graphite, and practically as tough as 
rolled sheet. This sheet, or envelope, is cut around the edges, 
stripped off the plate on which it was formed, and when attached to 
a terminal hook is ready to be hung up in a vat as a cathode-forming 
plate to receive the copper. 
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The Development of Electric Traction on Canals. 





HE announcement that the Erie Canal Electric Traction Com- 
pany is about to enter into contracts for the construction of a 
number of electric tractors for use upon canals, both in this 

country and Europe, recalls to public attention a most vital question 
which will be under consideration at Albany in a few days. Gov- 
ernor Odell, in his message, intimated his intention of sending a 
special message to the Legislature, based upon the report of a com- 
mission, appointed by Governor Roosevelt, to consider the future 
of the Erie Canal. The commission recommends the expenditure 
of $62,000,000 for canal improvement. The Erie Canal Electric 
Traction Company is a corporation which has been in the public 
eye for a number of years because of the prominent politicians and 
capitalists connected with it. Its directors include Baron von Hoff- 
mann, Hon. Thomas C. Platt, Hon. John G. Carlisle, William H. 
Baker, Henry R. Ickleheimer, Albert S. Heidelbach, Frank W. 
Hawley, William Mertens and James Verden. Its experiments in 
connection with the introduction of electricity for the propulsion 
of canalboats have been spread over many years, and a fortune has 
been expended in demonstrating what it is thought possible to ac- 
complish through the medium of electricity. Through subsidiary 
organizations, which it controls, the traction company will dis- 
tribute the power generated at Niagara, which is transmitted be- 
yond the limits of the counties of Niagara and Erie, along the line of 
the Erie Canal, under a contract with the State of New York, au- 
thorizing such occupancy of State lands. 

During the session of the Legislature of 1892, a grant was made 
to the Niagara Falls Power Company authorizing that corporation 
to construct a great system for the generation of electricity. Gov- 
ernor Flower, in his annual message to the Legislature of that year, 
foreseeing that this power could be made available, sought to inspire 
legislation facilitating the introduction of electricity upon the canals 
of the State. In obedience to his suggestions, the necessary legisla- 
tion was had, and an organization, which was subsequently formed, 
undertook the problem to apply electricity to the propulsion of canal 
traffic. This legislation authorized the Superintendent of Public 
Works to expend $10,000 in experimental work, but this experi- 
mental work was undertaken by the Erie Canal Traction Company, 
with whom a contract was made for the installation of a system 
upon the canals of New York. The engineers of the Traction Com- 
pany suggested many methods of applying power, and many were 
tried by that company in its efforts to demonstrate that from the 
standpoint of commercial economy, traffic could be transported 
through the medium of electricity. The first system suggested was 
that of the overhead trolley, and the first canalboat in the world 
propelled by electricity, the “Frank W. Hawley,” ploughed ‘through 
the waters of the Erie Canal at Pittsford, on Nov. 18, 1893. That test 
was witnessed by Gov. Flower, who himself discharged the duties of 
motorman. From a pole line, running along either bank of the canal 
for nearly two miles, were suspended span wires sustaining copper 
trolley wires. Upon the trolley wire was a traveler connected with 
the motor on board the canalboat by a flexible cord. The motor on 
board the boat was attached to the propeller which exerted the mo- 
tive power. The experiment made upon that occasion, described 
in these pages at the time, was reported as entirely satisfactory; but 
to the engineers of the Traction Company there were so many dif- 
ficulties that it was decided to further pursue the investigation, in 
the hope of accomplishing better results. 

In his address delivered upon that occasion, Gov. Flower said: 
“In 1829, when De Witt Clinton started from Buffalo for Albany 
on a canalboat, he had a military company as an escort, but there 
was no electricity to move his boat, or transmit the news. They 
sent the fact of his starting from Buffalo to Albany by successive 
discharges of cannon along the bank, and the time occupied in 
transmitting the news was an hour and 50 minutes. The intro- 
duction of electricity may yet work as wonderful changes in trans- 
portation as it has in news transmission. The first year only 40 
tons of merchandise were sent from Buffalo to Albany. Last year 
more than 3,000,000 tons were transported, and in a single year more 
than 6,000,000 tons have found there way through this channel of 
commerce, from the lakes to the ocean. I believe when this elec- 
tric system is perfected the traffic will be quadrupled. Some of our 
people noting improvements in means and methods of transporta- 
tion everywhere, save on the canals, have been misled into the be- 
lief that the canal is an antiquated and useless piece of furniture to 
be abandoned. Others seeing improvements on lake and ocean 
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have desired to create a great ship canal in order to permit the in- 
troduction of machinery and appliances, such as have been found 
economical operating under conditions very different from those 
surrounding canal traffic. In my judgment neither course would be 
well advised. Neither improvident destruction nor extravagant tax- 
ation is necessary. Ingenuity has not been exhausted. The best 
inventive genius of the world is to-day engaged in solving the 
problem of how to most economically oper- 
ate canals under the conditions which ac- 
tually surround them. The tests which we 
have witnessed prove that its solution is at 
hand. I am confident that electricity will 
yet work changes in canal traffic as it has in 
other departments of industry; that it will 
be more effective than enlargement; that it 
will quadruple the capacity of this water- 
way, and that we will yet see this line of 
transportation carrying 20,000,000 tons of 
freight per annum, and contributing even 
in a greater degree than in the past to the 
prosperity and commercial supremacy of 
our people. I regard it as a great privilege, 
as Governor of this State, to witness this 
experiment which marks the change from 
horse-power to electricity, and inaugurates a 
new era of usefulness for our canals.” 

The change, however, did not come then. 
On Oct. 26, 1895, there was again subjected 
to a test the cable-way system of electrical 
canalboat propulsion, which was witnessed 
by Gov. Levi P. Morton, ex-Gov. Roswell P. 
Flower and others. The cable-way system 
consisted of a motor not traveling along the 
towpath, but suspended over it from a 
cable, through which a current of elec- 
tricity passed to the motor. The pro- 
pelling power was furnished by a_ second cable, making 
three turns around a drive wheel, which was revolved by 
the motor. This equipment furnished an economical method of 
canal-boat propulsion, as subsequent tests, under the direction of 
the State Electrician clearly established. The enormous cost of 
installation, however, discouraged the use of this system, and further 
experiments were authorized. Upon that occasion Gov. Morton 
said: “The achievement of success in so important a scheme as the 
application of electricity as a motor for canal traffic is an event 








FIG. 2.- 


fraught with such deep interest to the commercial community and 
therefore to the whole people, that I cannot let pass this opportunity 
of saying how deeply I am concerned in this enterprise and its ulti- 


mate success. It promises in larger measure than any other factor, 


a present solution of the great problem of canal transportation for 
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the Empire State, which is the key to the geographical position of a 
water route from the Great Lakes system to the Atlantic Ocean. 
Various projects are on foot, in more or less advanced conditions of 
scientific and physical development, for the enlargement of the 
traffic capacity of the canals of this State, but the simplest and least 
costly of them must involve the expenditure of millions of money 
and occupy many years of time for their accomplishment. This 


I.—ELECTRIC HAULAGE ON BELGIAN CANAL, 


project promises, through the medium of scientific, intelligent and 
praiseworthy private enterprise, to so multiply the immediate pres- 
ent scope of the canal service as to furnish with present conditions 
all the actual carrying capacity that may be required for years to 
come.” 

At the conclusion of Gov. Morton’s remarks, ex-Goy. Flower, al- 
ways conspicuous for his interest in electrical matters, said: “This 
occasion is a gratifying one to me because the introduction of elec- 
tricity as a motive power on the canals was a favorite project of my 
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—~HAvuLiInG BarGES WITH ELECTRIC AUTOMOBILE ON RARITAN CANAL. 


administration as Governor. I believed it would remove many of 
the obstacles which are diminishing the usefulness of the canals, 
and would restore them to their old-time importance as carriers of 
freight and regulators of freight rates. It was my privilege to rec- 
ommend to the Legislature experiments on the canal with a view 
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to the introduction of electricity as a motor power, and IJ attended 
in my official capacity the first experiments at Pittsford two years ago, 
which demonstrated completely the practibility of the innovation. 
Later on I signed an act which authorized the Superintendent of 
Public Works to contract for the supply of electricity on the canals, 
and subsequently a contract was prepared under my direction and 
executed on behalf of the State. The event which we have come to 
witness to-day may mean much to the commercial interests of New 
York. I have some figures, furnished by the State’s Electrician, 
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FIG. 3.—ELECTRIC HAULAGE ON FINOW CANAL, GERMANY. 


showing that it costs $43.24 to propel a 240-ton boat from Buffalo 
to Albany by horse-power, and $17.80 by steam power, and by elec- 
tricity $7.97. These figures, suggestive as they are, do not tell the 
entire story. Horses draw boats along, at the slow pace of two 
miles an hour, steain at three miles per hour, while electric propul- 
sion would give a speed of four or five miles per hour. New York 
cannot afford to neglect this opportunity to utilize to the best ad- 
vantage this great highway of commerce, if she wishes to maintain 
her supremacy among the States.” 
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fic at a minimum cost. This tractor consisted of an automobile, 
mounted upon four steel wheels, traveling upon the towpath. 1his 
vehicle, shown in Fig. 2, was furnished with storage batteries, and 
its interesting performance is referred to in detail at the end of this 


article, the data being published for the first time. This tractor 
nie 





FIGS. 6 AND 7.—DETAILS OF NEW AUTOMOBILE TRACTOR FOR CANAL 
HAULAGE, 


was operated a large part of last season, and the engineers of the 
Traction Company reported its ability to move freight at less than 1 
mill per ton per mile, about one-fourth of the cost of the movement 
of the same traffic, by the Pennsylvania Railroad, which owns and 
directs the Raritan Canal. The successful operation of this tractor 
has prompted the construction of an improved tractor mounted upon 
three wheels, which is also referred to later. 

The interest in the application of electricity to canalboat propul- 
sion has by no means been confined to this country. The Canal 


Fic. 4.—THREE-WHEEL ELectric TRACTOR FOR CANALBOAT HAULAGE. 


On April 26, 1900, there was tried upon the Delaware & Raritan 
Canal, in the presence of the officers of the Pennsylvania Railroad, 
engineers of the Traction Company, and a party of New York capi- 
talists, a tractor of recent invention, which, to the satisfaction of 
the Traction Company, fully demonstrated its ability to move traf- 


Electric Propulsion Company, Limited, of London, has expended 
large sums in experimenting upon one of the canals of Great Britain 
with a motor operated upon a rigid steel structure built along the 
towpath. In France an experimental line under the direction of 
Monsieur Galliot is now being tested on the canals of the Aire. 
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This system is operated through a traction motor running upon the 
towpath and operated from an overhead trolley by direct current. 

In Germany, the system controlled by Messrs. Siemens & Halske, 
which requires a narrow-gauge railway upon the bank of the canal, 
is being successfully operated on the Finow Canal (Fig. 3) ; while still 
another system under the directions of the Kaiser is being experi- 
mented with upon the Dortmund-Ems Canal. There was never 
keener interest in the canal situation in Germany than at the pres- 
ent moment. The speech from the Throne to the Diet at its opening 
on Jan. 8, was largely occupied by the discussion of canal im- 
provements and extensions, and the application of electricity to their 
operation. : 

Under a concession from the King of Belgium, a system known 
as “the electric horse,” has been in operation for nearly two years, 
moving all the traffic upon one branch of the great Belgian canal 
system running out of Brussels. The system illustrated in Fig. 1 
has shown great commercial economy in the handling of small crafts. 
Three-phase current is supplied from three overhead wires con- 
nected with the motor by a flexible cord, as noted already in these 
pages. 

Returning to the Raritan Canal experiments, it may be stated that 
an extemporized tow-car built by the Columbia & Electric Vehicle 
Company, of Hartford, was placed upon the towpath just west of 
Trenton, N. J., for a series of tests to determine the drawbar-pull 
per ton and the ease or difficulty of manipulation of the system. This 
car was made up very hurriedly from such standard material as the 
company had at hand, and was in no sense of the word designed for 
the service for which it was used. The running gear was that of a 
standard delivery wagon, except that the wheels were 40 in. in 
diameter instead of 42 in., and it had 5-in. steel tires instead of 2%4-in. 
solid rubber tires. The motor was built for 40 amperes, but was 
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FIG. 5.—-DRAWBAR-PULL, CANAL HAULAGE. 


constantly overloaded during the test to from 150 to 200 amperes. 
The gearing reduction was 15.08 to 1. The vehicle was equipped with 
two sets of Electric Storage Battery Company’s standard inverted 
7-M.-V. batteries, making a total weight of 5500 Ibs., of which 
2700 Ibs. was battery. The two batteries were placed in multiple. 
Their normal discharge rate at a three-hour rate was 33, but they 
were constantly worked at from 75 to 100 amperes per set. Thus it is 
evident that the equipment was worked at a point far in excess of 
its rated capacity. In spite of this, however, it underwent the severe 
service very satisfactorily. 

The tests made were of two kinds. First, to determine the general 
behavior of the vehicle in starting the towboats, hauling them back 
and forth through locks and manceuvering in general. Second, to 
determine the drawbar-pull per ton and its operation with the 
speed and number of boats in the tow, and also the maximum safe 
speed of haulage without damage to the canal banks. During the 
test the two sand boats known as the Admiral Dewey and Samuel 
Weller, the sand scow and a loaded coal boat were used. The Ad- 
miral Dewey weighed 100 tons, and Samuel Weller 125 tons, the coal 
boat 247 tons and the sand scow 100 tons. These were towed some- 
time singly and sometimes in twos. 

1st. General Behavior Tests.—It can be briefly stated that no dif- 
ficulty whatever was experienced, the tow-car picking up the boats 
and getting them up to speed in a very few minutes and maintaining 
a uniform pull at all times. No tendency was noted toward side 
slipping of the wheels due to oblique pulling, although quite often 
pulling out of the locks the angle of draught was at least 20 degs. 
Upon very sandy portions of the towpath a very noticeable circum- 
ferential slip of the wheels was noticed, but on the harder portions 
of the path this was unappreciable. In passing into and out of the 
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locks no more difficulty was experienced than with an old and well- 
trained team of mules. 

2d. Power Tests.—At first both electrical readings on the tow- 
car and dynamometer readings on the boat were made. It was found, 
however, that the uneven nature of the towpath made such fluctua- 
tions in the dynamometer readings as to render them quite unreliable. 
The vibration of the needles of the electrical instruments, however, 
being very much less marked on account of their being dead beat, it 
was very easy to get accurate readings. The readings taken were 
of current only, as it was necessary only to obtain the average current 
in order to get the drawbar-pull developed, the speed observations 
being taken with a stop watch between known stations on the bank. 
Having the average current consumption, it was possible to obtain 
from the curves of the motor made from actual dynamometer tests 
just what torque was imparted at the motor shaft. Knowing the 
reduction between the motor shaft and the rear axle and the ef- 
ficiency of its gearing, the latter having been obtained from dynamo- 
meter tests of the entire vehicle, and knowing the diameter of the 
wheel, the drawbar-pull was readily calculated. 

A summary of the tests is given herewith in a curve (Fig. 5) giv- 
ing the average of 11 tests. Only the reliable and consistent tests 
appear in this report. It will be seen that the curve of drawbar- 
pull at these loads and speeds follows approximately a straight line. 
the lower end of this line being probably a curve as noted by the 
dotted lines on the curve. It was expected that the drawbar-pull 
would decrease with the number of boats in tow, but the distance 
between successive boats required for convenient hauling was such 
that each boat had to make its own displacement and consequently 
the resistance to each boat was approximately the same as that of the 
one immediately in front. 

Within the range of the tests the drawbar-pull seems to follow 
fairly closely the general formula: 


y=ax—b, 
which, after determining the constants, becomes 
y= 1.24—1.3, 


where y is equal to the drawbar-pull and x the speed in miles per 
hour. A peculiarity of the results is that the drawbar-pull for light 
and loaded boats seem to follow the same formula, at least within the 
range of speed and loads occurring in the test. 

The further development of work along this line is shown in 
Figs. 4, 6 and 7, in which the apparatus illustrated is due to Mr. Her- 
bert W. Alden, an engineer connected with the Electric Vehicle Com- 
pany, to whom his patent just issued has been assigned, covering the 
combination of a floating storage battery with a land tractor, also 
equipped with batteries. Fig. 4 shows the new tractor in perspective. 
Figs. 6 and 7 show it in detail. Upon the usual tow-path is placed 
the tractor or electric locomotive D, which may be of any suitable 
character. It is connected with the battery-boat by a suitable tow- 
rope, d, and its motor (indicated at E in Fig. 6) is connected with 
the battery by a suitable conductor, e, which may be independent of 
the tow-rope or combined therewith, as may be found most con- 
venient. 

The tractor D represented in the drawings comprises a suitable 
body, F, upon which is mounted the motor, E, driving-wheels F’, 
operatively connected with the motor, a steering wheel, F*, and 
suitable controlling devices, which are indicated at f’ and f*. re- 
spectively. A small storage battery, C’ is also mounted upon the 
tractor body and may be connected with the motor E for the pur- 
pose of enabling the tractor to manceuver around locks, etc., inde- 
pendently of the battery-boat. The towline is suitably connected to 
the tractor, as at da’. 

The batteries on the battery-boat are installed as in a central sta- 
tion, there being 200 cells of 1000 Ibs. each, in lead-lined tanks. On 
the tractor itself are 88 cells, as indicated above, with two 50-hp 
motors, one geared to each driving wheel. The results of the new 
work will be awaited with much interest. 





Dysphoniac. 





A new name has been found for the benighted individual who is 
trying to do business without a telephone. Some years ago such a 
man could have gone along on the even tenor of his way unnoticed, 
but in these days of time-economy, it is assumed that he is afflicted 
with some inexplicable antipathy to modern business methods; and 
he is now known as a “dysphoniac.” 
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The Dudley (England) Electrical Supply Service. 





HE corporation electricity works of Dudley, England, exercises 
the double function of municipal purveyor of current and 
vendor of electric power to the Dudley, Stourbridge & Dis- 

trict Electric Traction Company, Limited. The line of the latter 
road was opened to traffic July 25, 1899, with a 15-service of cars, 
and up to Nov. 3, 1900, was supplied from a temporary municipal 
plant at Springsmire. A new station recently finished, was built 
over the temporary one, which is now incorporated in the new 
building. A Green economizer of 96 tubes is installed. The engine 
room is shown in the accompanying illustration. At present there 
is a temporary end, to allow for extensions in the length when the 
demands for current exceed the safe capacity of the present plant. 
This temporary end is built on rollers running on girder rails so that 
as the main walls are extended this end may be easily run out and 
the engine room enlarged without interfering with the plant at 
present installed. The engines of the four generating sets are of the 
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Each of these sets consists of a pair of 30 kw, 250 volts pressure, 
shunt-wound Westinghouse generators running at 700 r. p. m., and 
with the two armatures on the same shaft. Between the two balanc- 
ing machines and with all three shafts in the same line is a 100-hp, 
shunt-wound Westinghouse motor. This motor runs at 700 r. p. m. 
with 500 volts pressure, and can be coupled to either or both balanc- 
ing sets by clutch couplings. Thus, at times of small lighting loads, 
this set is used to supply the demand by running the motor on the 
traction-generator circuit. The thrée machines are mounted on one 
bed plate immediately below and in front of the switchboard gallery. 
The engine room is traversed by a 10-ton overhead traveling crare. 

The switchboard gallery is 8 ft. above the engine room floor level, 
and runs completely across the permanent end of the room. The 
switching arrangements are set out on fourteen marble panels, thus: 
Four generator panels, 2 balancing-set panels, 1 motor panel, 1 arc- 
lighting panel, 1 tramway feeder panel, 4 lighting-feeder panels, and 
1 Board of Trade panel. The switchboards are of the usual stand- 
ard Westinghouse types, and the control of machines and outside 
circuits is carried out in the manner generally adopted. 





View oF INTERIOR OF STATION OF DupLey ELectric PLANT. 


Westinghouse compound type. The three largest are 16-in. and 27- 
in. cylinders by 16-in. stroke, and operate at a normal speed of 250 
r. p.m. The small set is driven by one of the engines formerly oper- 
ating the temporary plant. This engine is 13-in. and 22-in. by 13-in. 
stroke and operates at a speed of 200 r. p. m. The steam pressure 
adopted is 150 Ibs. per square inch. At the present time the plant, 
as stated before, is run with a direct atmospheric exhaust, but full 
condensing plant is in course of erection. 

The electrical generators are of the Westinghouse make, and are 
clearly shown in the illustration. A special modification or addition 
to the ordinary form of armature winding is provided on these 
machines, whereby any tendency to want of uniformity in the dis- 
tribution of the magnetic fields is counteracted, thus preventing 
brush sparking and large magnetic pulls, even when the armature is 
considerably out of the normal running center. The three large ma- 
chines at Dudley are of 200-kw capacity each; the small one is a 100- 
kw machine. Two motor-generator balancing sets are installed for 
the purpose of the lighting mains of the town, which are arranged 
on the three-wire system with 460 volts as the maximum pressure. 


The cables used in connection with the lighting and tramways 
supply are installed throughout on the Callender bitumen solid sys- 
tem, both for feeders and distributing mains, the cables being laid 
in glazed stoneware troughs filled in with bitumen. The feeders for 
the traction lines are laid straight across to where the line passes 
the works about 250 yards distant. There are four single-cored 
cables, two positive and two negative each of 0.5 in. in area. Laid 
alongside these mains is a four-core pilot wire, each core of 7-20 
S. W. G. Of the private lighting-circuit feeders there is a total 
length of about 4 miles of triple-concentric cable of the areas 0.3 in., 
0.3 in., 0.15 in. The distributing mains, of which about 3840 yards 
are laid, are also triple-concentric of the areas 0.12 in., 0.12 in., 0.06 
in. About one and a quarter miles of a 4-core cable are also installed 
in connection with the street arc lighting. 

There are 18 arc lamps used on the street circuit, arranged in two 
sets of nine in series on the 460-volt private lighting circuit; 12.5- 
ampere arcs are used. At midnight the arc lamps are shut off and 
two 32-cp incandescent lamps are substituted in place of each. The 
street lamps. both arc and incandescent, are carried by the tubular 





192 ELECTRICAL WORLD anp ENGINEER. 


steel tramway poles, but the isolating switch for each lamp is mounted 
in a short independent pillar erected alongside the tramway pole. 
These switch-pillars are ingenious and effective, and were designed 
by Mr. R. P. Wilson, the consulting engineer of the corporation. A 
steel tube 7 in. in diameter and about 7 ft. 6 in. long, with 4-ft. 
length below the ground line and bedded and keyed in a concrete 
foot, forms the pillar. The inside of the tube is lined with micanite 
and contains a porcelain frame on which are mounted the fuses and 
the isolating switch. The latter is on the upper surface of the por- 
celain block, and is operated in a simple and safe manner. The or- 
namental cast-iron cap of the tube is fitted with a key, and operates 
the switch when twisted a quarter of a turn. By a lock operated 
from outside the pillar the cap may be fixed in either position; that 
is, the switch may be locked either on or off. Thus the lamp-trim- 
mer does not need to remove the cap or take the slightest risk of 
electric shock when operating the switch. For the purposes of switch 
inspection or fuse replacing the cap is removed and then the inner 
porcelain can be drawn up by a handle and given a half turn, a 
bayonet joint being arranged so that the porcelain block rests at a 
point sufficiently high to bring fuses and connections well to hand 
above the top of the steel tube: It will be seen that this switch is 
decidedly convenient and not so liable to accident or damage as is 
the usual underground switch which is always liable to flooding and 
accumulations of dirt. 


The corporation makes a charge to the tramways company of 4 
cents per kw-hour, metered, with certain discounts. Private cus- 
tomers have the option of paying on two systems. They may either 
be charged 10 cents per kw-hour for all loads, times and conditions, 
or they may prefer to pay at the rate of 12 cents per kw-hour for two 
certain hours of the day, and 3 cents during the rest of the 24 hours. 
The two high-priced periods are between 5 p. m. and 7 p. m. in the 
winter, and between 6 p. m. and 8 p. m. in the summer. 


The supply meters used are the improved type of Aton energy 
meter of the portable, self-winding and automatic reversing type. 
This meter is used for the two-rate system in conjunction with R. 
P. Wilson’s time-meter switch, the function of which is to introduce 
at a| certain definite time a certain resistance in the meter shunt 
circuit, whereby its rate of reading is slowed—or to cut out resis- 
tancé and vice versa. The-corporation has adopted the free-wiring 
system for the consumers. 


The general design of the works and the arrangement of the plant 
have been carried out most effectively. The plant has from the com- 
mencement run without any hitch, the tramways are most popular, 
and demands for electric lighting are. coming rapidly forward. The 
work in connection with the contraets already awarded for station 
plant is, in the case of incompleted parts, such as the condenser 
plant, being hurried on as quickly ag possible, and already it is pro- 
posed to increase the capacity of the generating plant by adding a 
larger set of 500-kw capacity. 

Mr. R. P. Wilson is the consulting engineer who designed and has 
had charge of the scheme right up from the commencement. Mr. J. 
A. T. Marsh is the resident engineer, and has been in charge of the 
work on the spot, under the consulting engineer. A. H. Lidderdale 
has had charge of the work of the British Westinghouse Company, 
Limited, in connection with the equipment of the works with power. 





Damage from Lightning. 





The United States Weather Bureau in 1898 began to ascertain the 
amount of damage done by lightning in the United States. The 
statistics collected for 1899 have just been published in the Monthly 
Weather Review. Though the statistics are only approximate it is 
believed they include most of the cases where important damage 
was done. The number of buildings damaged or destroyed by light- 
ning in 1899 was 5527; in addition to these, 729 buildings caught fire 
as a result of proximity to other structures that were fired by light- 
ning. The approximate loss in 2825 cases was $3,016,000. In 3431 
cases the amount of loss was not reported, owing undoubtedly in a 
majority of instances to the fact that it was very small. The report 
says that a conservative estimate of the total loss by lightning during 
the year would be $6,000,000. The great majority of buildings struck 
by lightning were not provided with lightning rods. This was also 


the case in 18098. On the other hand, 70 buildings provided with 
rods were struck and damaged in 1890. 


* paratus. 
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Prof. S..P. Thompson in Berlin. 





By Louis J. MAGEE. 


Prof. Silvanus P. Thompson’s presence in Berlin the week ending 
Jan. 12, has excited a good deal of interest among electricians and 
physicists, socially, as well as in a public way. The Professor’s 
books have a large circulation in Germany and his work is very 
much appreciated here. A lecture by him in the Urania on Jan. 
9 was the cause of his visit, and was of great interest in more ways 
than one. 

First of all, the occasion was of an international character, the 
lecture being delivered in fluent German, by an Englishman, and 
the subject matter being outspokenly English in character. Sec- 
ondly, Prof. Thompson had in his audience a very fine representa- 
tion from the scientific circles in Berlin. The Patent Office, Post and 
Telegraph, Technical High School, the University and the large 
électric manufacturers all were represented. I noticed among others 
Dr. Hefner von Alteneck and Prof. Reuleaux, sitting side by side; 
Mr. Gisbert Kapp with his family, Mr. Rathenau, general manager 
of the Allgemeine Elektricitats Gesellschaft; Prof. Dr. Strecker, 
chief electrician of the Government Telegraphs; Prof. Roessler, from 
the Polytechnic; Dr. Gorges, chief electrician of Siemens & Halske; 
Mr. Burke, chief electrician of the firm of Bergmann & Co.; Dr. 
Niethammer, Dr. Hamburger and Mr. Hobert, of the “Union,” etc. 

A further element which gave the occasion especial interest, was 
the fact that the lecturer, instead of describing new inventions, ap- 
paratus or phenomena, and running the risk of going over ground 
familair to some and uninteresting for others, chose a subject which 
could not fail to interest everybody, and performed experiments not 
pretending to be new but interesting because they were historical, 
and performed in many cases with facsimiles of famous original ap- 
The lecture dealt with Faraday’s life work and methods 
of investigation, and his followers of the English school of elec- 
tricians and their methods. Prof. Thompson would probably have 
been criticized for saying so much about English electricians if he 
had not deliberately and outspokenly shown his intention of doing 
so by the title of his lecture. He laid stress on the fact that the Eng- 
lish scientist considers that he understands a phenomenon when he 
can make a working model which will show the same thing by me- 
chanical analogies, whereas the French school of scientists seek to 
understand and explain everything by mathematical formule. 

The latter part of his lecture dealing with such comparisons of 
methods of research as well as of instruction evidently made a 
very deep impression on his hearers, and gave them a great deal of 
food for thought. A great deal of discussion is going on in 
academical circles in.Germany as to the methods of teaching ob- 
served in the universities on the one hand and the technical schools 
on the other. The relation of the technical schools to the industries, 
for which latter the students are supposed to be prepared, has, with 
the rapid growth of German industries, brought» out interesting 
phases of technical education and some sharp discussion. 

The lecture was given in the “Urania,” a most excellent business 
institution provided with a theatre or lecture room, and a physical 
laboratory and experimental exhibit, all devoted to the populariza- 
tion of science, with very low prices of admission. Most of the 
lectures delivered in this institution are adapted to the general public 
and are of an elementary nature. On this occasion, however, the 
general public seemed to have been crowded out by the scientific 
world of Berlin, which was glad to get this opportunity to see and 
hear a man who has done so much for our “Fach.” 


Automobiles on Ferry Boats. 











The decision of the authorities to observe a strict construction 
of the law in relation to the carrying of combustibles on passenger 
steamers, which has resulted in the exclusion of gasoline automo- 
biles from ferryboats, has been circumvented by Mr. W. K. Vander- 
bilt, Jr., in a rather expensive manner. Mr. Vanderbilt, according 
to report, takes his gasoline automobile across the Thirty-fourth 
Street ferry between New York and Brooklyn on a specially char- 
tered ferryboat, for which he pays $8 a trip. It is stated that he has 
arranged with the Long Island Railroad Company for a special boat 
at that figure whenever he wishes to bring his “White Ghost” into 
New York. Reference was made in these columns recently to the 
present construction of the law, and the efforts being made to have 
the restrictions modified so that they shall not apply to automobiles. 
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Power Development at Niagara. 


By Orrin E. Dun ap. 

HE past year has witnessed the completion of the third sec- 
tion of the central station of the Niagara Falls Hydraulic 
Power & Manufacturing Company at the water’s edge in the 

Niagara Gorge, and the installation of the turbines and generators in 
the second section. The installtion of the third section is yet to be 
placed. When the Niagara Falls Hydraulic Power & Manufacturing 
Company broke ground in the Gorge for the original section, the plan 
was that the building should be completed in three sections of about 
60 x 100 ft. This plan has been closely followed, and the dimensions of 
the structure to-day are 180 x 100 ft. The building is of stone, with a 
steel truss roof, and it is located north of the pulp mill of the Cliff 
Paper Company. A penstock 8 ft. in diameter feeds the four tur- 
bines installed by James Leffel & Co., of Springfield, Ohio, in the 
first section, while the wheels in the second section are fed from a 
penstock having a diameter of 11 ft. 

All of the five turbines that have been installed in the second sec- 
tion of this station were made in Philadelphia, three of them by R. 


ELECTRICAL WORLD anv ENGINEER. 193 


peres, at 300 volts. The Acker Process Company’s plant is lo- 
cated on Third Street on lands of the power company. The plant 
has been very substantially constructed, the buildings being of brick 
and of handsome general appearance. This company manufactures 
caustic soda and bleaching powaler, the process used, it is claimed. be- 
ing about 15 times more efficient than that used in any other factory 
of the kind in the world. The operation of the plant was started a 
few weeks ago. The process is secret. 

The installation of the third section of the power house is being 
prepared for as rapidly as possible. In the tail race beneath the 
floor the penstock and valves are in place, and the new penstock has 
been carried to the tep of the cliff. This new penstock has a diame- 
ter of 11 ft., and was made by Struthers, Wells & Co., of Warren, 
Pa. It will stand out from the cliff in column form the same as the 
present 11-ft. penstock, and it will supply water to five new turbines. 
The contract for these turbines has been placed with the I. P. Morris 
Company, of Philadelphia, and it is expected they will be ready 
for very early delivery. To four of these new wheels in the third 
section there will Le connected eight generators of Westinghouse 


make. These machines will supply current to the Pittsburg ReJuc- 





New PLANT OF THE NIAGARA FALLS HyprRAULIC Power & MANUFACTURING COMPANY. 


D. Wood & Co., and two by the I. P. Morris Company. The first 
wheel in the line is of 3500-hp capacity, of R. D. Wood & Co.’s make, 
and it is used to operate a 700-kw Walker alternator for the Buffalo 
& Niagara Falls Electric Light & Power Company, also an 875-kw, 
175-volt, General Electric direct-current generator for the National 
Electrolytic Company. The second wheel in line is one of the I. P. 
Morris wheels of zcoo-hp capacity. On one side it has attached a 
1000-kw, 300-volt direct-current machine, made by the General Elec- 
tric Company, and used to supply the Acker Process Company with 
current. On the other side, there is a duplicate of the National Elec- 
trolytic Company’s machine, above described, and which gives ser- 
vice to that company. The third wheel is also of 2900-hp capacity, 
of I. P. Morris Company’s make, and to it are connected two 1000-kw, 
300-volt direct-current machines, made by the General Electric Com- 
pany. Both machines furnish current to the Acker Process Com- 
pany. The fourth and fifth turbines are of 2900-hp capacity, of R. 
D. Wood & Co.’s make, and are each connected to two 800-kw, 300- 
volt direct-current machines of Westinghouse make. These genera- 
tors supply current to the lower works of the Pittsburg Reduction 
Company on the high bank over the power station. 

The current from this station is transmitted over aluminum bars 
and cables. In each leg of the Acker Process Company’s circuit 
there are 31,000,000 c. m. The length of the circuit is about 1500 ft. 
from the power house to the plant, and the circuit carries 9300 am- 


tion Company’s aluminum plant. This additional amount of current 
will permit the Pittsburg Reduction Company to materially increase 
its output during the present year, so that the first year of the cen- 
tury will without doubt witness a vast increase in the aluminum out- 
put as compared with any past year. To the fifth turbine in the 
third section of the station there will be connected two 1000-kw, 
three-phase alternating-current generators for power purposes, the 
output of which has already been contracted for. 

It is understood that the Niagara Falls Hydraulic Power & Manu- 
facturing Company will, in the near future, break ground for a new 
power house a short distance down stream from the site of the present 
Many will recall the rather pretty spectacle of the down- 
It is highly 


station. 
pour of water from the mills on the high bank above. 
probable that within a few years this scene will have disappeared, 
owing to the water having been caught and all utilized to operate tur- 
bines. The water is there, and the head is there, two essential feat- 
ures of a successful water development. 

Ever since the Niagara Falls Hydraulic Power & Manufacturing 
Company has owned this water power, it has been active in its de- 
velopment. Each year the canal leading from the upper river has 
been enlarged, and now still further developments on the same line 
The right of way owned by the company is 100 ft. 
full width has been opened, while at other 
A particularly narrow place has 


are projected. 
wide. At points the 
points the canal is but 70 ft. wide. 
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been between Second and Third Streets, where the north side of the 
right of way has been occupied by the train-shed of the Erie Rail- 
road. Under notice from the power company the railroad company 
has removed its shed, having purchased a new depot site a few hun- 
dred feet to the east of the present location, and the power company 
will at once proceed to widen the canal channel at this point to 100 ft. 
This will add to the facilities for the flow of water, resulting in an 
increase of the power. 





European Types of High-Tension Alternators—III. 
By C. F. Gutsert. 
LAHMEYER ALTERNATOR. 


The alternator (Figs. 10, 11, 12) exhibited by the Elektricitats 
Actien Gesellschaft, of Frankfort-on-the-™ain, formerly the Lah- 
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AMPERES-TURNS PER POLE 

»@ I.—No-load Characteristic. _II.—Short-circuit Characteristic. 
III.—Excitation line. 

FIG, I2.—CHARACTERISTICS OF LAHMEYER ALTERNATOR. 


meyer Company, was direct connected at the Paris Exposition to a 






vertical compound en- 

gine made by the Augs- ‘ . 
burg & Nuremberg En- Ye 
gine Company, and _ the y }\ 


installation was particu- 
larly interesting from 
the ingenious manner in ; 
which the measuring ap- 
paratus was disposed { 
with respect to the cir- 
cuits of the alternator. ' 
This disposition con- 
sists, as shown in Fig. 
12a, in selecting on each 
phase at the common 
point of the three phases, 

a certain number of ar- 

mature coils, a_ single 
elementary coil (one- 
sixty-fourth of the winding), for example, and connecting the star 








Fics. {3 AND 14.—SCHUCKERT ALTERNATOR. 


circuit thus furnished with the primary of a small three-phase 


transformer having a transforming ratio of unity, and the power 


We 
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of which, with respect to that of the dynamo is in the same ratio 
as the number of turns selected on one phase is to the total num- 
ber of the turns per phase. The measuring instruments are placed 
on this auxiliary circuit, a voltmeter between two of the con- 
ductors, an ammeter on each phase and a wattmeter on one 


LINE 









I2A.—DISPOSITION OF INSTRUMENT CIRCUITS. 


FIG. 








of the phases with its fine wire coil connected with the neutral 
point. The secondary, of the transformer is connected in series with 
the troncated phases of the alternator with its neutral point grounded. 
It is easily seen that by this means the strength of the current in 
the primary is practically the same as in the secondary—that is to 
say, as in the alternator winding; and that the voltage is there pro- 
portional to the total yoltage. This disposition of the measuring in- 
struments has been applied by the Frankfort firm to a large number 
of machines. Very careful tests have shown that the accuracy of 





Fics. 10 AND II1.—LAHMEYER ALTERNATOR. 


measurements is not lessened by its employment, and that small ir- 
regularities in the air-gap 
have no influence. 
SCHUCKERT ALTERNATOR. 
The alternator of the 
Elektricitats Actien Ge- 
sellschaft, formerly 
Schuckert & Co.. of 
Nuremberg (Figs. 13 and 
14), presents no notable 
feature aside from light- 


ness. It was driven at 
Paris by a 4-cylinder 
vertical triple-expansion 


flywheel engine made by 
the Augsburg & Nurem- 
berg Engine Company. 
GANZ ALTERNATOR. 
Two Ganz alternators 
were exhibited at Paris 
—one in the Hungarian 
and the other in the Aus- 
trian section. The first 
was driven by a compound engine made at Brunn, and the other by 
an engine made by L. Lang, of Puda Pest. The machines present a 
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particular interest as they are of a new type originated by the Ganz 
Company, which is one of the oldest in the European electrical in- 





FIG. I4A.—GANZ ALTERNATOR AT PARIS EXPOSITION. 


dustry. Both machines, aside from the details of construction indi- 
cated in Figs. 15 and 16 for one and 17 and 18 for the other, are char- 


three elementary sections having the same axis, the third, on the 
contrary, has its winding formed of two kinds of coils, one occupy- 
ing four slots and the others two, and the ends are not bent up. Each 
group of two coils is in series with a simple coil, which together give 
the same voltage as each coil of the other phases. Fig 16a illus- 
trates the scheme of winding. It is well to point out that in this 
alternator the pole-pieces have a polygonal section and the field cores 
a troncated section, the larger base being turned toward the air-gap. 

What renders the winding of the Ganz alternator exhibited in the 
Hungarian group particularly interesting, is the circumstance that 
there are 2% slots per pole for each phase. The winding is almost 
the same as a three-phase winding, in which coils of the same 
phase are disposed in the same manner, but all the complete coils of 
the same phase do not occupy the same number of slots. For two of 
the phases a half of the coils comprise three elements placed in six 
slots, while the other half comprises only two coils placed in four 
slots; the two series of different coils are naturally intertwined. 
The result is that each of the phases comprises five slots per pair 
of poles, and consequently 214 slots per pole. The two phases have 
their ends turned up, one on the exterior circumference, the other 
toward the air-gap. The third phase, the coils of which are straight, 
comprises per pair of poles three elements wound in two slots only, 
and one in four. 

The disposition thus consists in completely filling with one of the 
phases the slot of which the second half belongs theoretically to one 
of the other phases, and in permitting the phase occupying these slots 
to be divided. Fig. 18a represents the scheme of this winding. The 
coils shown in least height form the exterior portions and comprise 
only one or two elementary coils. The others comprise alternately 
two and three elementary coils, and have their ends turned up 





Fics. 15, 16 AND 16A.—GANz ALTERNATOR. 


acterized by a special winding. The winding of the Austrian alterna- 
tor is disposed in 360 slots, or 9 per pole, but differs from the systems 


WA. 





toward the top and toward the gap. The adjustment of the gap in 
these two alternators is made by means of two screws through 





Fics. 17, 18 AND 18A.—GANz ALTERNATOR. 


ordinarily employed. All the coils of one and the same phase are simi- 
larly placed; but while two of the phases have their coils formed in 





which the machine rests on two foundation plates, and by two abut- 
ting screws engaging in fixed nuts cast in the foundation plates. 
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The Valuation and Taxation of Telephone Companies 
in Michigan. 


By W. J. Rice. 


ELEPHONE and telegraph companies were included in a taxa- 
T tion bill which failed to pass the Senate in December after be- 
ing favorably acted upon by the lower branch of the Michigan 

State Legislature, sitting in special session, called Dec. 12, 1900. 

The object of the bill was to tax those companies, previously pay- 
ing a specific tax of 3 per cent on their gross earnings, at the uniform 
rate paid throughout the State on other properties. While the bill 
was aimed directly at railroad companies, it included, besides the 
above named, express, plank road and river improvement companies. 
The principle involved is one that has been agitated almost continu- 
ally during the Pingree administration, but a stumbling block always 
in the way to hinder a definte action being taken was the lack of any 
accurate record of the actual value of the properties involved. 

During the session of 1899 an act called the “Oren Bill” was passed, 
creating the Board of State Tax Commission and made it a part of 
its duty to ascertain and report to the Legislature the actual and cor- 
rect values of these companies. Prof. M. E. Cooley, of the University 
of Michigan, was employed as appraiser, to have charge and complete 
the work of affixing values of physical properties. While the force 
engaged on the entire work during the past three months has num- 
bered nearly 100, there have been actually engaged in telephone work 
eight or ten inspectors. In determining the appraisal two distinct 
values have been recognized. First, the tangible value or value of 
physical properties; second, intangible values, consisting of fran- 
chises, rights of way and other elements which enter in to make a 
large increased earning power. The work of appraising physical 
properties has been executed along two distinct lines; first, by secur- 
ing from the various companies their own report of their physical 
properties, requesting at the same time that they add what they con- 
sider for each detailed item a fair price for cost of reproduction, re- 
porting its per cent of new—the product of the two showing its pres- 
ent value. Second, by covering, at the same time, all properties in the 
State of Michigan by field inspectors connected with the commission. 

The intangible values have been made under the direction of Prof. 
H. C. Adams, of the University of Michigan, and United States 
Statistician for the Interstate Commerce Commission. This has been 
arrived at by securing from the companies a statement of their gross 
earnings, for one year ending with a certain date, from whatever 
source derived ; also their gross expenses for the same period, divided 
under the headings: Salaries to officers, wages, operating expenses, 
maintenance expenses, division of tolls, taxes. ; 

From their net earnings is then taken an amount equal to 4 per cent 
of the value of physical properties as arrived at by this appraisal. 
This last result, when capitalized at 4 per cent, represents the in- 
tangible value of the property. This has not yet been added to the 
value of physical properties, but is a matter of information still un- 
der consideration. At the same time, companies are requested to re- 
port the amount of their capital stock, number of shares, par value, 
market value or actual value of each, their bonded indebtedness, with 
full details as to the nature and conditions of the bonds, value of real 
estate, and, finally, all personal property, including moneys and cred- 
its. The above statements have been submitted under oath, and, con- 
sequently, have been treated confidentially. 

At the beginning of this work the State records showed 64 telephone 
companies in operation, representing a valuation of slightly over 


$2,000,000. Twenty companies were found_to have gone out of ex- © 


istence or consolidated with other companies, while 19 new companies 
have come into the field, bringing the total appraisal at this time for 
63 companies up to $5,500,000, of which $3,000,000 represents in- 
creased value on the same property reported in 18909. 

The first work done by the Commission was to establish a basis of 
prices for the different classes of material and labor and ascertain for 
each an annual rate of depreciation. At the same time a general “de- 
scription and method to be followed was drawn up and a preliminary 
draft was submitted to a number of telephone companies throughout 
the United States asking for criticism and their views upon the plan 
as submitted. It was expected, and later demonstrated, that from dif- 
ferent localities would come a wide range of opinions as to the an- 
nual rates of depreciation which should be allowed on the various 
classes of equipment and construction. In Chicago, for instance, un- 
derground and aerial cable is reported as having an annual deprecia- 
tion of 12% per cent, while in Boston the same equipment is reported 
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at an annual depreciation of 7% per cent. Underground conduit in 
Chicago is reckoned at an annual depreciation of 5 per cent, as against 
3% per cent in Boston. From Boston came the recommendation that 
au annual depreciation of 7 per cent be allowed on copper wire, while 
Chicago accepted 75 per cent of new as being a fair estimate of all 
copper wire in use, regardless of its length of service. In other re- 
spects there has not been such a large variety of opinions. 

The following is the result which was finally arrived at as being 
a medium of different criticisms submitted, and upon this as a basis 
the appraisal of telephone properties has been conducted : 


DESCRIPTION. 


POLES include chestnut, pine, cedar, tamarack.and all other wooden poles; 
both exchange and toll line poles are considered set in place together with the 
necessary guys, braces, steps, roofed, gained and bored. : 

CROSS ARMS for both exchange and toll lines are considered in place on 

poles, equipped with pins, insulators, bolts, braces, nails and all other necessary 
apparatus. 
» WIRE, both exchange and toll line, includes all gauges, whether bare or in- 
sulated, and is considered put in place together with all necessary tie wires, 
sleeves, transpositions, etc. For exchanges it includes all wire used for the 
purpose of connecting subscribers’ stations to the central office, connected at 
one end to the outside of the building and at the other to outside of fuses in 
main distributing rack at central office, or cable boxes where taken into a 
cable. For toll lines it includes connection at the various terminals. No cable 
conductors are considered under the head of wire. 

CONDUITS are figured in lineal duct feet, of various kinds of material 
and construction, and include all labor in connection with excavating and 
restoring streets, subsidiaries, manholes, handholes and junction boxes. 

CABLE, aerial cable and underground cable are not separated, it being con- 
sidered that cost of placing each is equal. Aerial cable is considered put in 
place, including the suspension strand and attachments, cable boxes, cable heads, 
splicing and connections to cable terminals. Underground is considered pulled 
in and spliced. 

SUBMARINE CABLE is considered as being placed and includes connection 
at both ends, together with cable houses, boxes, terminal heads, fuses and 
all other necessary apparatus. ; 

SUBSCRIBERS’ STATIONS include total cost of installation. 
for each station transmitter, receiver, bell, generator and box, battery, fuses, 
protectors and wire connection to outside of building. 

SWITCHBOARDS cover complete central office installation; includes in- 
termediate and main distributing racks, power plant, test tables, toll boards, 
fuses, heat coils and all apparatus and apyurtenances used in connection with 
the operation of a central office. The total capacity is represented by the num- 
ber of answering jacks, drops or lines terminating in the board. 


METHOD. 


COST OF REPRODUCTION, with the exception of copper, current prices 
have been used for labor and material, it being considered that the current 
prices are not subject to fluctuations and will not be materially lower in the 
future. For copper wire, however, which has been subject to and will continue 
to fluctuate, an average price for the past seven years has been used. Where 
different prices are noted for similar classes of equipment the same may be in- 
terpreted to signify a difference in character and quality of construction. 

RATE OF DEPRECIATION, an arbitrary figure of 40 per cent. of cost of 
reproduction has been taken, below which no depreciation has been allowed, if 
the equipment is still in use or likely to be continued in use. If not in use or 
not likely to be used again, its junk value only has been taken. This applies 
to all the following equipment. ; 

POLES AND CROSS ARMS, accepting about twelve years as the average 
life of a pole line, a depreciation has been allowed of 8 per cent. per annum. 

WIRE, as explained above, the cost of reproduction of copper wire has been 
taken from the average price for the past seven years. Inasmuch as the cost 
of copper wire is figured from its weight, its value does not differ materially 
regardless of its length of service. Eighty per cent having been taken as the 
junk value of all copper wire in use, no depreciation has been allowed below 
that figure. 

For copper wire in use one year or less its full value will be taken. 

For 2 years and less than 3 years, 2% per cent. 


It covers 
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“ 3 «“ “ “se 5 5 
““ 5 “ “ “ “ee 10 “ 10 “ “ 
10 “ “ee over, 20 “ “ 


UNDERGROUND CONDUIT, a depreciation has been allowed of 2 per 
cent. per annum. 

CABLE, for both aerial and underground (lead covered and rubber) cable 
a depreciation has been allowed of 10 per cent per annum. 

SUBMARINE CABLE, ‘in all cases this material has been treated specially, 
the same general conditions not being met with in differnt pieces of submarine 
cable. 

SUBSCRIBERS’ STATION EQUIPMENT, accepting ten years as the aver- 
age length of time that this equipment is used, or can be used, a depreciation 
has been allowed of 10 per cent. per annum. 

SWITCHBOARDS, under general conditions, 
does not exceed an average length of life of ten years. 
therefore, been allowed of 10 per cent per annum. 


a central office installation 
A depreciation has, 


Using the detailed reports of field inspectors as a guide, a certain 
rate per cent has been deducted from or added to this basis to meet 
unusual conditions, such as inferior construction and equipment or 
extraordinary difficulties on account of location and other physical 
characters, for instance, the construction in the Upper Peninsula is 
made difficult on account of inaccessible rights of way, rocky soil and 
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uneven ground, while in the Lower Peninsula the soil is sandy, with 
a very level surface, and in most instances a clear right of way along 
the highways. 

As far as a record of actual equipment and construction in use was 
concerned, it was not expected that the field inspectors would make 
as complete a report as could be obtained from the companies them- 
selves, who had available records to draw from. When reports were 
received from companies and an attempt was made to check that re- 
port with those received from inspectors, this assumption was found 
to be a fact, and for that reason where companies made a report of 
their physical properties, their report was used as a basis and calcu- 
lations were made on the appraisal prices. 

In regard to the question as to whether or not the results secured 
by field inspectors have warranted the expenses involved, the follow- 
ing summary will demonstrate briefly what aid these field inspections 
have been. 

1. Record and appraisal of 20 companies were obtained represent- 
ing a value of $200,000, which would not otherwise have been in- 
cluded. 


2. They have provided a check upon the reports made by the com- 
panies, and had any serious omission been made by them it would at 
once have been detected. 

3. The detailed reports and descriptions of field inspectors have 
served a very useful purpose in arriving at the rate which should be 
deducted from or added to a fixed basis of cost to provide for the 
different conditions and quality of construction met with in different 
localities. 


4. In many instances the depreciation rate has been applied on the 
strength of these reports, rather than allowing a certain per cent 
each year for the entire number of years a particular part of a plant 
has been constructed. In many instances a pole line may have been 
in existence twenty years, yet the degree of maintenance and recon- 
struction which has been employed has kept that line practically as 
good as new. Otherwise, the twenty years’ depreciation at 8 per cent 
would reduce the value of the line far below the 40 per cent limit 
which hasebeen selected below which no depreciation has been allowed 
for equipment in use or likely to be used again. 

5. Finally, it has assured increased accuracy in all results, as re- 
ported. 

There has been noted throughout the State a distinctive difference 
between the construction of the Michigan Telephone Company and 
the “independent” companies. While reports have been received from 
independent companies and an estimate submitted of what they con- 
sider the value of their physical properties, it has been noted that their 
estimate was exceedingly low. While reports were undoubtedly 
made in good faith they could not be accepted in this appraisal, as in 
figuring on reproducing the plant many advantages would not be 
counted upon, yet they did actually exist when these plants were 
built. For instance, the general independent movement has had the 
one object in view to drive out the American Bell Telephone Com- 
pany’s system and to secure improved telephone service at much 
cheaper rates. This has been accomplished by a small body of men 
in a community who have devoted a considerable part of their ser- 
vices to the cause without making any charge. Various classes of 
equipment, such as poles, particularly, have been secured along the 
rights of way by being allowed to cut poles within a very short dis- 
tance of the holes where they were set. There have been no expenses 
of engineering, supervision, preliminary surveys and plans, legal ex- 
penses or interest figured on investment before plant becomes an 
earning factor, and in various other ways these plants have been 
constructed at a much lower figure than could possibly have been 
done independently of these advantages. 

The sharp competition which exists in the class of trade which 
manufactures switchboards and telephone equipment have enabled 
these companies to secure such equipment at a very low figure, in 
some instances actually below cost. The general class of construction 
is not such as would meet with the approval of standard telephone 
practice. An example of this in particular is that of the Detroit Tele- 
phone Company in the city of Detroit, which has recently been pur- 
chased by the Michigan Telephone Company. While this board, with 
a total capacity of about 6000 lines, gave for a year or more excellent 
service, its original plan was so short sighted that under exceedingly 
heavy cost of maintenance and operation it actually approached with- 
in that short time a condition where it was a hopeless task to produce 
a satisfactory service. While the outside construction and subscrib- 


ers’ equipment mechanically did not approach the same class of work 
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performed by the Bell Company the results obtained were satisfac- 
tory, yet its depreciation was double that of standard construction. 

For the Michigan Company in a number of places, such as Detroit, 
Lansing, Port Huron, Ann Arbor and others, there is an entirely new 
system installed, though not yet in operation, duplicating the system 
now being used. Shortly after the first of the year this old plant will 
be abandoned and the new plant cut into service. The new plant 
represents the most modern and improved type of construction and 
equipment. The switchboards are of the latest Western Electric type 
of multiple relay boards, and the outside construction and distribut- 
ing poles are made from a superior quality of cedar shipped in from 
Idaho. 

A noticeable feature in Detroit is the relay station which has been 
established on the outskirts of the city into which terminate or pass 
through all the principal toll lines of the State. Traffic for the city 
of Detroit will be handled by local trunks from this relay office to the 
various central offices throughout the city. A line of 65-ft. Idahu 
cedar poles, set 44 to the mile, has been erected to carry these trunk 
lines in open wires around the city. The effect upon cutting out the 
large mileage of cable will be readily observed on long-haul connec- 
tions. The general plan of the company has been to erect a system 
which will stand unsurpassed and outlive any form of construction 
heretofore erected. 

The “independent” telephone movement in this State has been the 
subject of many articles of late, yet the outcome is not assured and a 
variety of opinions are expressed. There are about 33,000 telephones 
connected with the independent companies, as against 40,000 Bell 
subscribers. The toll business is decidedly to the Bell Company’s 
advantage. It seems to be the policy of the Michigan Company that 
the sure way of uprooting the independent movement is by establish- 
ing a service that cannot be approached. So far as construction and 
equipment are concerned, this plan is certainly being carried out. 
While the independent faction is struggling to make-a good fight, 
their plant conditions are not now such as will accomplish it. This 
together with the tremendous depreciation which is not realized to its 
full extent or being provided for, will eventually give them a decided 
setback. While it is their contention that they are satisfied to give 
only local service and do not care to develop a toll business, yet their 
connections with the cities of Detroit, Lansing and Kalamazoo hav- 
ing been cut off on account of these companies being purchased by the 
Michigan Company, is considered as having broken the backbone of 
the independent movement. 


Independent companies are mainly of two kinds: One, purely spec- 
ulative, having been promoted by men connected with or interested in 
some concerns manufacturing telephone equipment. These com- 
panies are often on a very poor financial basis, carrying in many in- 
stances a considerable amount of stock not actually representing 
nioney paid in, and further handicapped by possessing an inferior sys- 
tem which was purchased complete at a much higher figure than ac- 
tually worth, and for the purpose of keeping up the value of the stock 
dividends have been paid far beyond the amount warranted by net 
earnings. 

Secondly, there are a few instances where “mutual” companies 
have been organized and operated by business men who would not 
tolerate what they consider exorbitant rates and inferior service. 
These concerns are organized and operated on first-class business 
principles, yet the extent of the service is so restricted that the re- 
sults obtained are no more than is represented by the amount of rates 
paid. As regards the future in either of the above cases, there is 
much honest doubt whether either class of companies will be very 
long lived. They can, however, be satisfied that they have given the 
Michigan Telephone Company a severe shock and one from which it 
will take some time to recover, and in many instances a material re- 
duction in rates has been effected. 

In regard to the question of taxation, the new law will include all 
companies, persons and co-operations doing a business of transmit- 
ting telephone messages in or through the State. They will pay the 
same rate on their actual cash value as is paid by all other properties. 
This will effect a considerable increased taxation as compared to the 
previous tax paid of 3 per cent on their gross earnings. 

Some of the arguments brought forward in the Governor's mes- 
sage submitting this bill was the objections of having the State de- 
pendent upon the companies to report their gross earnings for the 
purpose of taxation, placing the balance of the power in the com- 
pany’s own hands, leaving the State helpless in the matter. Further. 
that during the times when business is dull, or hard times prevail, 
gross earnings are materially lessened, and, consequently, the propor- 
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tion of taxes paid by these companies are lessened, incurring a pro- 
portionately heavy rate on other properties although equally affected 
by the hard times. 

As before explained, this bill was directed principally at railroads, 
and, of course, that industry represents a much larger interest than 
telephone or telegraph companies. The latter companies, however, 
were included on account of the impossibility of affixing a uniform 
assessment, either locally or by counties. It is well argued that this 
method will produce a uniform rate of taxation for all companies 
enjoying franchises and special privileges under the laws of this 
State and will further be uniform as compared with the rate of taxa- 
tion paid by property assessed locally. The bill will again be present- 
ed at the next session in 1901, when the new Legislature convenes. 

Since the above article was prepared, and besides the actual value 
represented by physical properties of telephone companies, there 
have been added to the cost of reproduction and present value the 
following items of expense: 1. Engineering expense. 2. Legal 
expense. 3. Interest. 4. Miscellaneous expenses. 5. Rights of way. 
This has been done only in the cases where the property represents 
an investment of over $50,000. 

1. Engineering expense has been arrived at by taking 3 per cent 
of the amount represented by construction. 

2. Legal expense, by taking 4 of 1 per cent of the same amount. 

3. Interest, by taking 3 per cent of the total amount of construc- 
tion plus the amounts of engineering and legal expenses. This item 
is to cover the interest on money invested during the time that con- 
struction has actually begun until it becomes an earning factor. In 
using 3 per cent it has been assumed that whatever construction is 
begun will become an earning factor within 6 months. 

4. Miscellaneous expenses, being the expense of organization, gen- 
eral office and incidental expenses, is arrived at by figuring 1% per 
cent on the cost of construction plus engineering, legal and interest 
expenses. 

5. Rights of way. The independent companies in this State have 
not acquired any right of way through purchase. They enjoy the 
privilege merely through the good will of the people, and are likely 
to be deprived of same at short notice. It is not considered that such 
rights of way have any tangible value. 

The Michigan Telephone Company, however, have permanent 
rights of way in many instances along or across private property, in 
some cases on railroad rights of way, and in other cases on private 
property just outside of the railroad right of way. Including the ex- 
pense of getting these rights of way, as well as the amount actually 
expended for same, an average price was arrived at of $20 per mile, 
or, in round numbers, $100,000 for the Michigan Telephone Com- 
pany’s right of way. 

Michigan A. T. & 
Company. TT. Co. Independent. Total. 
Total present val. .$5,232,535.66 $73,795.85 $1,033,5090.45 $6,339,840.96 


“Exchanges .. 165 117 282 
“Subscribers. . 2,072 25,672 66,744 
“No. of poles. 200,449 8,791 117,728 335,908 
“Mileage of 

pole lines.. 6,981 293 3,025 11,199 
“No. cro’arms. 291,000 9,113 100,880 400,993 
“Mile. of wire. 49,686 1,919 20,773 72,378 


The foregoing is a brief summary of the final result of this ap- 
praisal. 





Automobile Competition in Berlin. 





In a report to the State Department on the competition of electric 
vehicles in Berlin, Consul Hughes, at Coburg, says that the battery 
taking the first honors weighed only 121 Ibs. per kilowatt-hour, 
while the heaviest weighed 286 lbs. per kilowatt-hour. The average 
weight of the thirteen vehicles participating in the competition was 
165 lbs. It is assumed that each of these machines will run 9500 
miles a year and at the calculated cost of 1 cent per mile. 

The smallest consumption of energy per ton mile at the mean 
speed amounted to 91 watt-hours for a passenger car, a performance 
which surpassed all previous records. However, in nearly all the 
cases the demand did not vary greatly with the speed, which leads 
to the conclusion that the electrically propelled car should be driven 
at the highest speed consistent with public safety, in order to obtain 
the greatest commercial economy of energy. With regard to the 
motor best adapted for the weight to be propelled, the capacity should 
amount, approximately, to one kilowatt per ton of the rolling weight. 
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Are Municipal Plants Profitable ? 





By M. J. FRANCISCO. 


I have read several articles in this journal regarding the success 
of the municipal plant at South Norwalk, Conn. After an examina- 
tion of their last report, just published for the year ending Oct. 12, 
1900, I am unable to discover where the success of this enterprise is 
concealed. Perhaps you can give us more light upon the subject. 
By reference to page 11 of their report you will find the following 
statement: Repairs, $494.41; running expenses, $7,408.73; salaries, 
$5,120.51, making a total of $13,023.65 for operating. It is claimed 
that $209.43 was for operating the fire alarm, leaving $12,814.22 for 
electric plant. On the sixth page they give the inventory of plant at 
$62,829.49. Interest upon this at 4 per cent would give $2,513.17. 
Depreciation at 5 per cent on $57,500, as made by the light commit- 
tee, is $2,875. Taxes and water rent, at I per cent, upon $28,500, one- 
half of the amount upon which they calculate depreciation, is $285. 

On page 6 they state that there are $42,500 in 4 per cent bonds out- 
standing. A sinking fund to pay these bonds would require $2,125 
per year, making a total of $20,612.39. Deducting $10,261.98 for all 
income from commercial and private lights and power, including 
$521.19 for lighting city buildings, as given on page 13 of report, 
and we have a balance of $10,350.41 cost to the taxpayers for 100 arc 
lights of 1400 cp buined from dusk until 1.30 a. m. 312 nights per 
year, making, as they claim, 1915 hours per year, being $103.50 per 
lamp, and costing .054 cent per hour, furnishing 259 cp-hour for 1 
cent. The candle-power of lamps and hours burned are shown on the 
14th page of the report. The average cost of lights when furnished 
by private companies on contract is .0264 cent per hour, with 750 cp 
per hour furnished icr I cent. 

With the facts disclosed in this report I am unable to discover 
where the taxpayers of South Norwalk receive the benefit claimed by 
municipal ownership. There is one point noticed on page 11 of re- 
port where interest for the year is calculated at $1,700. As they say 
upon the 6th page that the investment is $62,829.49, and that they are 
paying 4 per cent, I am unable to figure the interest and make it 
$1,700. The only result I can obtain in calculating 4 per cent on $62.- 
829.49 is $2,513.17. 

In their report nothing is allowed for taxes or water rent, neither 
is any provision made for the payment of outstanding bonds. These 
bonds will have to be paid and a certain amount should be set aside 
each year for this purpose. This item is certainly a part of the ex- 
pense of lights and should be included the same as the wages of em- 
ployees. Another feature of the business is peculiar. As shown by 
the sighting committee's ‘report ‘forsyear ending October, 1899, page 
II, repairs, running expenses and salaries were $7,480.30, while the 
report for year ending October, 1900, page 11, discloses the fact that 
repairs, running expenses and salaries were $12,023.65, being an in- 
crease of $4,543.35 during the year. A statement is made on the 
14th page that only one additional light for streets was added during 
the year. When we add the operating expenses and fixed charges 
together and deduct the entire income from power, commercial and 
private lights, the baiance is the amount the street lights are costing; 
and theorizing does not change the fact. 

Can you, after an examination of their report, discover any indi- 
cations showing a profit or any advantages gained by the taxpayers 
in operating the municipal plant at South Norwalk? 





Italian Aluminum Electrical Transmission Lines. 





An electrical transmission plant has just been completed in the 
valley of Pompei near Naples, Italy, in which aluminum is ex- 
clusively employed for line wire. The plant has been constructed 
for G. De Rossi & Company by the Allgemeine Elektricitats Gesell- 
schaft, of Berlin, under the direction of Sig. Silvio Piccoli, engi- 
neer and Neapolitan representative of that company. 

Three horizontal reaction turbines of 150 horse-power at 190 r. 
p. m. are each belted to a 100-kw three-phase generator supplying 
current at 3600 volts and 50 p. p. s. at 600 r. p. m. The current is 
transmitted at 3000 volts by separate lines to the valley of Pompei, 
to Sarno and to Torre Annunziata, all three lines being of alminum. 
The first mentioned line is a little short of two miles in length and 
ends at a sub-station containing two three-phase transformers of 45 
kilowatts each. Current is distributed from the sub-station for sup- 
plying 12 arc and 1000 incandescent lamps, a water pumping plant 
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and 10 three-phase motors installed in a printing establishment. The 
voltage of the distributing circuit is 200. 

The second, or Sarno line, is nine miles distant from the power 
station. The current transmitted operates a 3500-volt three-phase 
motor, which in turn operates a 36-kw direct current dynamo, sup- 
plying a 240-volt three-wire circuit for electric lighting during the 
evening and night. During the day the circuit supplies power for 
operating a pumping plant. 

The Torre Annunziata line is about two miles long. All the cur- 
rent is used for power purposes. There are 100 horse-power of 
motors of from 35 to 200 volts, the motors being principally em- 
ployed in manufactories of macaroni. A third line from the gen- 
erating plant is projected, which will lead to Castellamare, it be- 
ing intended to replace the steam engines in the central station of 
that place by a 100-hp three-phase motor. 





Dr. Elisha Gray and the Invention of the Telephone. 





An article by Mr. George C. Maynard, which appeared recently in 
one of our contemporaries, on the early days of the telephone, gave 
the impression that Dr. Elisha Gray had conceded to Prof. Bell 
priority in the invention of the telephone, and had consented to the 
public recognition of such priority. The sudden death of Dr. Gray, 
noted in these columns last week, has led to the republication of Mr. 
Maynard’s statement, and under the circumstances we feel con- 
strained to publish a letter from Dr. Gray, written to us on Jan 14 
from Boston. From this letter it will be seen that whatever may 
have been his earlier attitude on the subject, Dr. Gray died fighting 
strenuously against any idea that Prof. Bell was entitled to priority. 
We feel that, while in no sense committing ourselves to any approval 
or indorsement of what Dr. Gray asserts, we must, as a matter of 
duty, let his letter appear as part of the history of the invention of 
the telephone, as regarded by one of the leading participators. The 
paragraph from Mr. Maynard’s article is as follows: 

“Early on the morning of Feb. 14, 1876, Bell’s application for a 
patent on his invention, which had been carefully prepared months 
before, was filed in the United States Patent Office. On the after- 
noon of that day the attorney for Elisha Gray sent to the Patent 
Office the amount of money required as a fee for filing a caveat, 
which, at that time, had not been written. The document was 
hastily prepared and rushed to the Patent Office just before the de- 
partment closed on that day. Gray’s caveat did not describe an 
invention, but gave an indefinite explanation of what he hoped to 
invent. In the ensuing controversy, growing out of interference 
proceedings and culminating in bitter legal battles and much news- 
paper discussion, it has often been stated that Bell’s application was 
granted through some irregular or dishonest action on the part of 
Major Z. F. Wilbur, the principal examiner, who had charge of the 
telephone cases. The statement is not true. Wilbur was then, and 
thereafter continued to be, hostile to Bell, whose patent was issued 
in March, 1876. It is much to the credit of Mr. Gray that he recog- 
nized and publicly ceclared that Bell, and not himself, was the first 
inventor of the telephone.” 

Dr. Gray’s letter is as follows: 

“T have been reading George C. Maynard’s article, that stirs me 
up a little. ‘On the afternoon of that day,’ etc., is a fine touch of 
romance. I was there—had been there for a number of days. The 
caveat was prepared deliberately, and completed the day before it 
was filed; and my recollection was that it was filed in the morning 
of Feb. 14. There was no reason for haste; I did not know or sus- 
pect that Bell was working on anything of the kind at that time, so 
that ‘hastily prepared and rushed’ is a fairy story and a vile insinua- 
tion that I had wind of Bell’s application, presumably through the 
accommodating Wilbur. After some years, the Government insti- 
tuted an investigation as to the habits of the Patent Office, and 
found that cases as they came in were thrown into a basket till 3 p. m., 
when they were taken out and entered on the ‘blotter.’ My case 
was near the bottom of the basket and entered near the last. Bell’s 
was near the head of the list. So whatever evidence there is, is in 


favor of the caveat having been filed first. As to his statement that the 
caveat was an ‘indefinite explanation of what he hoped to invent,’ I 
will say that not only myself, but others—notably Bell himself— 
constructed apparatus after the drawings and description of my 
caveat, and it worked. Bell is on record as saying that it was with 
the liquid variable resistance transmitter that he obtained the first 
speech transmission. 


This he swears to in the Dowd suit. Wilbur 
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swears, as you will see by the affidavit I send you, that he showed 
Bell my caveat a few days before Bell says he obtained his first 
articulate speech. 

“Now, if what Wilbur swears to in this affidavit is true, I showed 
Bell how to make the telephone. He could not mistake it, because 
the drawings were explicit, as well as the specifications. 1 am con- 
vinced, on testimony independent of the Wilbur affidavit. Wilbur 
declared, so says a friend of his, on his death bed that his last affi- 
davit was true. This document was given in the suit, and afterward 
sent to me. After the Centennial Exhibition, I did give the right 
to Bell, in a letter I wrote him, on the ground that he first con- 
structed a machine and obtained results. Two or three letters 
passed, and in one of them I told him of the caveat. In his answer 
he said: ‘J do not know about your caveat, except that it had some- 
thing to do with a wire vibrating in water,’ or words to that effect. 
‘Vibrating in water’ was the whole thing. How should he know 
that much? 

“They published garbled statements all over the world from my 
letter to him, that would have conveyed a different meaning if the 
whole correspondence had been published. When I wrote him, I 
believed that he had done all his work up to the time of the Centen- 
nial independent of any knowledge of my work; and because he was 
first to reduce the invention to practice I conceded it to him. And, 
notwithstanding there were suspicious circumstances early in the 
history of the telephone, it was not till eight or ten years—at least, 
a long time after the telephone was in use—that I became convinced, 
chiefly through Bell’s own testimony in the various suits, that I had 
shown him how to construct the telephone with which he obtained 
his first results. 

“The statement in \/unsey that I received $100,000, or any amount, 
for conceding priority to Bell is a he. 

“Tt is not true that Wilbur was hostile to Bell at the time of the 
filing of our cases. 1, on the other hand, was but slightly acquainted 
with him. Some years after, I met Wilbur on the street in New 
York. He came up to me and said, ‘Gray, you invented the tele- 
phone, and if your damned lawyers had done their duty, you would 
have had it. But at that time I did not know you very well, and 
you had never given me any cigars or asked me out to take a drink.” 
Ye gods! A drink and a cigar might have saved me millions! 

“T send you a brief marked for your reference. Now, I do not 
know as all this interests you. You are at liberty to make use of 
the information contained in these documents if you see fit. You 
may say that Wilbur’s statements are discredited in the fact of his 
life and character. 1 answer, that no other kind of a man would 
do such a dastardly thing. The fact that he was the kind of a man 
he makes himself out is strong proof that he did what he says he did.” 





The British Pacific Cable. 





Consul-General Bray, of Melbourne, reports to the State Depart- 
ment as follows: The Postmaster-General of Victoria announces 
that the tender of the Telegraph Construction & Maintenance Com- 
pany, of London, has been accepted for the laying of the Pacific 
cable, at a cost of £1,795,000 ($8,735,367), the installation and survey- 
ing to cost £204,000 ($992,766), making a total cost of the cable when 
completed of £1,999,000 ($0,728,133). The cable is to be completed 
and in working order by the 31st of July, 1902, provided the com- 
pany is allowed to start laying the Australian section first. The 
Australian section comprises cables from the New South Wales 
and New Zealand coasts to Norfolk Island and thence to Fiji. The 
other section will be from Fiji to Fanning Island, and thence to 
Vancouver, British Columbia. When completed, it is anticipated 
this cable will materially reduce the existing charges to the United 
States. 

With a previous report, Mr. Bray inclosed a clipping from the 
Age, of Melbourne, giving the following details, more or less fa- 
miliar, in regard to the cable: The route decided upon is from Van- 
couver via Fanning or Palmyra Island, Fiji, and Norfolk Island, 
with branches from the last-named station to Auckland, New Zea- 
land, and Queensland. The length of the cable over this route would 
be, allowing 10 per cent for “slack” actually used, 7986 nautical miles, 
viz., Vancouver to Fanning Island, 3561 miles; Fanning Island to 
Fiji, 2093 miles; Fiji to Norfolk Island, 961 miles; Norfolk Island 
to New Zealand, 537 miles; and Norfolk Island to Queensland, 834 
miles. Some 1900 soundings over 500 fathoms in depth have been 
made, which relate directly to the route along the bed of the ocean, 
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the greatest depth being 3200 fathoms, but the general average much 
less. 

It is estimated that with the use of a cable with 650 lbs. of copper 
and 400 Ibs. of gutta-percha per mile, 1,940,000 words might be trans- 
mitted in a year. Great Britain and Canada have agreed to defray 
five-ninths of the total cost; New Zealand, one-eighth; and New 
South Wales, Queensland and Victoria have pledged themselves to 
contribute the remainder between them. As to the revenue to be 
derived from the cable, it is anticipated that the returns for the first 
year, on a tariff of 2s. (49 cents) a word, will be £109,807 ($534,376), 
and that by the fourth year of its working the cable will become a 
paying concern. It has been proposed to charge 3s. (73 cents) a 
word for messages right through—that is, crossing Canada and the 
Atlantic, in addition to the Pacific—and 2s. (49 cents) for the Pa- 
cific cable section. 





England and Foreign Electrical Competition. 





Mr. R. Percy Sellon, E. E., a well-known visitor to this country, 
and managing director of the Brush Electrical Engineering Com- 
pany of England, writes as follows to the London Times on foreign 
competition : 

Having an intimate knowledege of the progress of electrical de- 
velopment on both sides of the Atlantic, I have read with interest 
the articles of your special commissioner on American engineering 
methods, commercial and industrial. The impression left on the 
reader is, I think, that British electrical engineers and manufacturers 
are behind the times, and that it is mainly owing to their unwilling- 
ness to learn of others that we have all to deplore what none can 
deny—that we are in arrear of America and Germany in workshop 
practice as well as the practical developments of electrical engi- 
neering. It is undoubtedly true that many workshops in this coun- 
try are maintained on antiquated lines; but it is equally true that 
many others have been brought to as high a state of efficiency as re- 
gards equipment, specialization and standardization of products as 
any to be found in America or Germany. I know many masters who, 
like myself, have traveled over the industrial districts of America 
and the Continent for self-education and are not ashamed to say 
that they have learned much. 

There still remains the problem of the British workman—the third 
element in the industrial trinity of management, means and men. 
British managers may imitate foreign methods, or what is good in 
them, but who shall teach British workmen to imitate what is good 
in their foreign brethren? Nevertheless, so far as the electrical in- 
dustry is concerned, backwardness is less due to industrial than 
financial causes. British electrical engineers and British manufact- 
urers are ready. Apart from established electricity supply under- 
takings by companies, mostly paying steady and increasing divi- 
dends, some 150 electric light railway orders, half a dozen metropol- 
itan deep level electric railways, and vast electric power distribution 
schemes for the industrial districts of Lancashire, Durham and 
South Wales have within the last few years been authorized by Par- 
liament. On a conservative estimate the capital required to carry 
these projects into execution may be taken at £20,000,000 to £25,000,- 
ooo. But it is not forthcoming. 

Recent results of the policy of the legislature in practically handing 
over the development of electrical enterprise in Great Britain to 
local authorities have led capitalists and investors at home to view 
electrical undertakings askance; and they have not yet realized that 
Parliament, in passing the Light Railways Act and authorizing the 
deep level electric railways and electric power distribution schemes, 
has repented of its former mistake, since these are no longer wholly 
under the heel of local authorities. In America capitalists have a 
prima facie belief in electrical enterprise and come forward readily 
to support sound undertakings. In Germany there is the highly or- 
ganized system of industrial banks, existing for the purpose of pro- 
moting and assisting sound industrial undertakings, a procedure 
which appears unknown to the methods and traditions of modern 
British banking. 

There can be little doubt that either in America or Germany the 
capital required for such projects as those enumerated above would 
have been promptly forthcoming; and there are not wanting signs 
that foreign capital is in fact coming here to develop what our finan- 
ciers and investors are too conservative to grasp the significance of. 

If we are to depend on foreign capital to exploit electrical under- 
takings in Great Britain, two results must follow: 
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1. British investors will in due time realize that they have let slip 
an exceptionally valuable field for investment, the profits and con- 
trol of lighting, locomotion and cheap power in this country passing 
into foreign hands. 

2. Foreign engineers, plants and machinery will be employed, and 
the electrical manufacturing industry in Great Britain, with all 
stiumlus to invention incidental thereto, will be virtually stamped 
out. 





Electrical Development in Spain. 





Some interesting data concerning the electrical industries of Spain 
have just been published by the Spanish Government. It appears that 
there are at present 443 electric power stations in Spain, of which 12 
are in the city of Madrid. Two of the latter supply power for street 
railways, 9 furnish power for lighting purposes, while the twelfth 
plant, which is still under construction, and which will be the largest 
of all, will supply power for both purposes. Electric light is now 
to be found all over the city of Madrid, and its application is steadily 
increasing. Three companies—the Compagnia General Madrilena 
de Electricidad, the Compania Inglesa de Luz Electrica, and the So- 
ciedad de Electricidad de Chambin—chiefly supply the electric light 
for the Spanish capital. The first two companies are in the hands of 
French, German and English capitalists. The Madrilena Company 
has a capital of 10,000,000 pesetas (about $2,000,000), and in 1899 the 
dividend paid amounted to 23% per cent. The third company, which 
is capitalized at 4,981,000 pesetas ($1,000,000), is entirely Spanish. 
There are now in Madrid a Tudor accumulator factory, two factories 
for the manufacture of electrical apparatus and appliances, such as 
insulating material, fixtures and instruments, etc., and a branch fac- 
tory of a Paris company, which has a monthly output of 60,000 in- 
candescent lamps. This company imports glass, wire and other ma- 
terial from France and is now enlarging its shops. A few months 
ago a company was also formed, with headquarters in Madrid, for 
the purpose of manufacturing electro-mechanical articles and all 
kinds of electrical appliances. This company is capitalized at 500,- 
000 pesetas ($100,000). 

Continuing, the report says that electricity is making steady 
progress throughout Spain, and that a large number of electric rail- 
ways are now either under construction or contemplated. All the 
large German electrical works, such as Siemens & Halske of Berlin, 
the Allgemeine Company of Berlin, and Schuckert & Company of 
Nuremberg, have their branches and depots in Madrid. Most of the 
electrical machinery used so far in Spain has been imported from 
Germany, and, to some extent, from Switzerland. Copper wire and 
cables are chiefly supplied by Felten & Guilleaume, of Muhlheim, on 
the Rhine. The latter article is also imported to some extent from 
France, Great Britain and Italy. Two thirds of all electrical appli- 
ances imported into Spain are of German origin, and one-third of 
French, British or Swiss origin. A large demand exists throughout 
the country for incandescent lamps, which are chiefly imported from 
Germany, France, Great Britain, the Netherlands, Sweden, Austria- 
Hungary and Italy. There is, however, little doubt that the large in- 
crease in the duty rate will largely reduce the imports. Formerly 
the duty was 5 centimos; it has now been raised to 25 centimos. 





The Sault Ste. Marie Power Development. 





The company which, under the direction on the spot of Mr. F. H. 
Clergue, is developing the great resources of Sault Ste. Marie has 
completed already one of the largest water power canals in Canada, 
giving it 20,000 horse-power, and now on the Michigan side of the 
boundary it is completing a canal of 50,000 horse-power. This 
power canal is being cut for two and one-half miles, a channel 25 ft. 
to 30 ft. deep and 200 ft. wide, for half of its length through walls of 
solid sandstone, and the rest through heavy clay. At the upper end 
this canal is about a quarter of a mile wide, and into it the stream 
flows at a very low velocity. At the lower end it widens at the point 
of discharge to a great stream 1400 ft. in width, and the water, after 
passing down through 80 turbines, will move on its way to Lake 
Huron at the rate of less than a mile an hour. The river into which 
it flows runs at the same point four times as fast. At the lower end 
of this immense canal the foundations are now in for a power house, 
of stone and concrete, to be 1380 ft. long and roo ft. in height and 
width. In this power house the water will have a fall of 17 ft., and it 
will be made to pass through 80 turbines. These wheels will drive 
Westinghouse generators sufficient to give 50,000 horse-power. 
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CURRENT NEWS AND NOTES. 


THE SOCIETY OF MODEL ENGINEERS will hold a meeting 
and an exhibit of models at 1200 Madison Avenue on the evening of 
Feb. 2. The movement is headed by Mr. C. Kehrer at that address. ° 





MR. B. A. BEHREND, formerly assistant chief electrician of the 
Oerlikon Engineering Works, Switzerland, has taken charge of the 
alternating-current department of the Bullock Electric Manufactur- 
ing Company. 





TRAIN LIGHTING.—Consul-General F. H. Mason, at Berlin, 
reports to the State Department quite extensively on the recent rail- 
way accident and fire at Offenbach-on-Main, and the resultant agita- 
tion for a general adoption in Germany of electric lighting for trains. 





TO RUN EVERYTHING.—The Canadian Independence League 
of Montreal, declaring for a Republic of Canada, demands that tele- 
graphs, canals, railroads, etc., shall be owned by the State, and that 
municipalities shall own and operate the e.<ctrical plants, <treet rail- 
ways, waterworks, gas works, telephones, and any other old thing. 
“A large order.” 





MR.STEINMETZ’S LABORATORY DESTROYED BY FIRE. 
—Charles Proteus Steinmetz met with a severe loss last week by the 
destruction of his private electro-chemical laboratory by fire, which 
probably had its origin in a coal stove. A considerable part of the ap- 
paratus was saved, but a number of interesting investigations being 
carried out in the laboratory are indefinitely delayed. 





ELECTRICITY IN BRAZIL.—An excellent electrical review is 
now being published at Rio de Janeiro by the electrical and mechan- 
ical importing house of James Mitchell & Co., who, by the way, now 
employ 100 people. It is the first journal of the kind in Brazil, and 
doubtless in all South America, and is a laudable piece of technical 
enterprise. A member of the firm is Mr. Adolph Aschoff, who visited 
this country at the time of the Chicago Exposition, and was attached 
to the Brazilian Commission. His work and energy had much to 
do with the introduction of the electric railway into Brazil soon after. 





WIRELESS IN 1869.—A wireless telegraph system, devised by 
Dr. Mahlon Loomis was, it appears, before the United States Senate 
in 1869, with the request for an appropriation of $50,000. The doctor 
lived in Washington and did not get the money. His petition said: 
“The nature of the discovery or invention, in general terms, consists 
in establishing an electrical current or circuit for telegraphing with- 
out the aid of wires or cables to form such electrical currents or cir- 
cuits. As in dispensing with the double wire (which was at first 
used), and using but one wire, allowing and relying upon the earth 
to form one-half of the circuit, so now I propose to dispense with 
both wires and with all artificial batteries, and using the earth, as 
now, to form one-half of the circuit, and the continuous electrical 
element far above the surface of the earth for the other circuit.” 





TAXATION IN WISCONSIN.—The first report of the Wis- 
consin Tax Commission, created two years ago, recommends a con- 
tinuance of the license fee system of collecting taxes from corpora- 
tions, but would increase the rate to make the returns more nearly 
equal to what would be collected from the same properties on the ad 
valorem basis. For street railroads, telephone companies, and elec- 
tric-power companies, the license fee recommended is a minimum of 
3 per cent of the annual gross receipts, where these do not exceed 
$25,000, rising by one-tenth of 1 per cent for each additional $7 500 
of receipts until $100,000 is reached, when the rate will be 4 per cent, 
and rising thence at the same rate for each additional $10,000 of re- 
ceipts up to 5 per cent for receipts of $200,000 or more. For tele- 
graph companies the ad valorem plan is advised. 





VACUUM TUBE LIGHTING.—According to newspaper reports 
Mr. Tesla is again working upon vacuum tubes. In an authori- 
tative statement in the New York Sun he says: “The lamps are glass 
tubes which may be bent in any ornamental way. I most generally 
use a rectangular spiral, containing about 20 ft. to 25 ft. of tubing, 
making some twelve to fourteen convolutions. The total illuminat- 
ing surface of a lamp is from 300 to 400 square inches. The ends of 


the spiral tube are covered with a metallic coating and provided with 
hooks for hanging the lamp on the terminals of the source of oscil- 
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lations. The tube contains gases rarefied to a certain degree, deter- 
mined in the course of long experimentation as being conducive to 
the best results.” After discussing the subject in general terms, he 
adds: “I have no difficulty now to illuminate the room with such 
wireless lamps, but a nymber of improvements must be made yet be- 
fore it can be generally introduced.” Wherein this system differs 
from that of Geissler, Moore and the several earlier ones of Tesla, is 
not stated. 

ELECTRIC REDUCTION OF ORES.—A special dispatch from 
Kansas City of Jan. 29 says: Charles E. Finney, manager of M. Gug- 
genheim’s Sons of New York, the smelters; Charles S. Gleed of 
Topeka, a director of the Santa Fé Railroad, and Prof. Lucien Blake, 
head of the electrical department of the University of Kansas, met 
to-day to discuss a proposition that may produce most important re- 
sults to smelters and owners of mines of precious metals. Prof. 
Blake has been experimenting for somé time in his laboratory on an 
electrical process by which metal may be obtained from ore cheaper 
than by any process now in use. The purpose of the method is to in- 
crease the value of low-grade ore. If the proposition is carried out 
the test will be made in a Denver mill to be furnished by Mr. Gleed, 
while Mr. Finney supplies the ore. The laboratory tests already made 
have, it is claimed, gone far enough to show the possibility, if not the 
probability, of the use of electricity in the separation of metals from 
their ores. This method, if it proves successful, will be much cheaper 
than the methods now in use in smelters. 








ELECTRIC POWER IN AFRICA.—At a meeting of Rezende, 
Limited, a Rhodesian company, recently held in London, the chair- 
man said the Umtali Falls were near their mine, and from the outset 
it had been the directors’ intention to use the power there available, 
but owing to conflicting claims they did not feel it safe to order the 
necessary machinery, but on the day that matters were put on a 
proper business footing with the chartered company they imme- 
diately proceeded to order the water power and electrical plant the 
specification and tenders for which had long before been obtained in 
anticipation. ‘They had the right to half the power of the falls, and 
the plant, which was now in course of shipment, was calculated to 
deliver about 150 hp effective at the mine. Until the plant was erected 
and started they could not bring their additional 10 head of stamps 
into use. Two Pelton water wheels would drive a two-phase gen- 
erator, which would produce current at 2500 volts. This current 
would be conveyed about 1% miles to the mine, where it would be 
utilized in driving the motors, working the mill, rock breakers, cy- 
anide works pump, mine pump, hoisting gear, rock drills, and other 
machinery, besides supplying electric light. Until this installation 
was complete they were dependent on wood and oil fuel. The plant 
ordered had now been practically all shipped, and some of the ma- 
terial was actually in Umtali. 





ANOTHER TESLA DISCOVERY.—Through the daily news- 
papers of Wednesday of this week Tesla announced another new dis- 
covery in electricity, which he says will require a large part of tech- 
nical literature to be rewritten. The discovery is that capacity is 
not fixed and unalterable. In the announcement Tesla says he has 
found that capacity increases as the conducting surface is elevated 
in open space, from one-half to three-fourths of one per cent per 
each foot of elevation, though in buildings or near large structures 
this increase often amounted to 50 per cent per foot of elevation. 
Moreover, he says he has observed that there is a diurnal variation 
of the capacity, with a maximum during the day and a minimum 
during the night; and the astonishing statement is made that while 
both the sun and moon cause a slight increase in capacity, in the 
former case it is due to sunlight, but in the latter case not due to 
moonlight. Summing up, he says he finds that the variation of 
capacity is dependent upon the absolute height above sea level, though 
in a small degree; on the relative height of the conducting surface 
or capacity with respect to the bodies surrounding it; on the relative 
change of the circuit with respect to the sun, caused by diurnal ro- 
tation of the earth; and—on the distance of the earth from the sun! 
He considers it probable that instruments will be perfected for in- 
dicating the altitude of a place by means of a circuit properly con- 
structed and arranged, and adds that he has thought of a number 
of uses to which this principle may be put. It is also said that in- 
ductance is seemingly modified by the same causes that tend to 
modify the capacity. Although no reference is made to the Pupin 
theory concerning the use of inductance in overcoming the disturb- 
ing effects of the capacity of telephone lines, the “discovery” appears 
to invalidate that theory. 
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SHORT CIRCUITS.—An electrical concern in Detroit, on its busi- 
ness card, makes the following note in one corner: “Short circuit 
work a specialty.” Such frankness is, to say the least, commendable. 





A TELEPHONE DOOR BELL.—A patient calling recently on a 
physician in Brooklyn, N. Y., could not get any answer to his urgent 
ringing. He went to the nearest telephone, called up the doctor and 
went back. The reason for silence in the doctor’s house was that the 
door-bell battery had been allowed to dry up. The doctor is glad he 
had a telephone, but will now keep his door bell in order also. 





LIGHTING THE NATIONAL CAPITOL.—The plant at the 
National Capitol will light 17,000 incandescents and supplies also 150 
arcs for the grounds. Current is also furnished for seven electric 
elevators, for ventilating fans, etc., for the graphophones of the 
stenographers, etc. No definite figures exist'as to the wiring. In 
1899 there was 40,000 ft. of wire strung. Twice as much was in- 
stalled in 1900. If Superintendent Gliem’s plan for illuminating the 
Capitol for inaugural week is adopted the extra lamps and wiring 
required wi!l cost $6,500. The entire structure will be outlined by 
incandescent globes, so that it will be visible at night many miles 


away. 


—_—_—_—— 


FRENCH AUTOMOBILE SHOW.—The annual show of the Au- 
tomobile Club de France, held this year in the beautiful new Grand 
Palais des Beaux Arts on the Champs Elysees, is, it is cabled, a great 
success. There are over 5000 exhibitors. Exhibits are classified un- 
der 11 different groups: (1) Automobiles and motocycles, (2) cycles, 
(3) materials for construction, tools and machines, (4) tires, (5) 
accessories and detached pieces, (6) motors and accumulators, (7) 
coachmakers’ portion of the automobile, (8) costumes and equip- 
ments, (9) ballooning, navigation and various sports, (10) inven- 
tions and appliances, (11) library, photography and publications. 





WIRING REGULATIONS IN WISCONSIN.—A bill has been 
introduced in the Wisconsin Senate having for its purpose the 
regulation of electric wiring. It provides that electric wires enter- 
ing any building or passing through a floor, ceiling, partition, or 
inner wall, shall be protected by a non-absorptive insulating tube. 
The bill also regulates the insulation of interior electric wires and 
the relative size of wires to the current used, and requires an auto- 
matic cut-off outside of the building, by means of which current can 
be entirely disconnected. It is made the duty of every contractor to 
make each splice without acid, solder, however, being used outside 
of the splice, and then the joint is to be covered with an insulation. 
The smallest wire that can be employed is 14 B. & S. gauge, and for 
this size not more than six amperes of current are permissible. The 
proposed penalty for violation of the law is $25 to $100 fine and im- 
prisonment not exceeding four months. 





TOLL MESSAGE ACCOUNTING.—In telephone exchange 
traffic, messages between sub-stations of different exchanges or be- 
tween widely separated exchange districts, require especial attention 
and care on the part of the operating force, since for these messages 
a special charge is r.ade. Each message on this account requires an 
entry on a ticket, and these tickets have heretofore been collected by 
messengers and taken to some central point or clearing house. A 
patent issued Jan. 22 to G. K. Thompson and E. C. Robes describes 
a system devised to dispense with messengers, which provides means 
for the safe conveyance of the tickets, first from the switchboard or 
section where the orders are received and written, to the various toll 
switchboards or sections where the desired connections are to be 
made or completed; and second, to forward these tickets, after the 
business to which they refer has been transacted, to some suitable 
depository for ultimate collection. The system consists in the em- 
ployment of a pneumatic tube transmission, employing a form of 
tube having a rectangular bore in connection with special cards, one 
end of which is so bent and folded that they serve to act as a piston 
within the transmission tube. The claims cover the combination 
with the transmission tube of such a card or ticket, and the details 
of the transmission and receiving mechanism of the pneumatic 


system. 


PARTY-LINE PRIVACY DEVICE.—A patent issued Jan. 22 to 
John A. Barrett, describes a device for party lines which provides 
that the telephone at a sub-station can only be connected with 
the main telephone circuit through the intermediary of an electro- 
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magnet of high resistance brought into operation by the removal of 
the receiving telephone from its circuit. The telephone branch when 
so connected being of relatively low resistance, it serves as a shunt 
not only for its own high resistance magnet, but for those at all the 
other sub-stations in the circuit. As a consequence, if any of the 
latter telephones is removed from its hook an operative connection 
cannot be established by any other station with the line for the rea- 
son that although such action does operate to throw the high resis- 
tance magnet into the circuit, there is not sufficient current to excite 
it since the major part of the current of the line passes through the 
low-resistance telephone branch of the station connected for conver- 
sation. The invention provides a positive and certain establishment 
of the telephone branch circuit at a station and insures the efficient 
operation of the privacy device on the discontinuance of the tele- 
phonic conversation, this being effected by the act of restoring the 
receiving telephone to its hook and the breaking of the normal earth 
connections at any station occupying the line for conversation. 
The main feature of the device is that the removal of the re- 
ceiver from the hook and the following movement of the hook- 
lever does not at once bring the telephone into operative asso- 
ciation with the circuit. Assume that one of the party stations has 
been called by the usual selective means which only actuates the bell 
of the station called. When the telephone is taken from the hook 
of the station, the high-resistance privacy magnet will be excited 
and attract its armature, thereby releasing a drop plate, which 
at the end of its motion bridges a connection which brings the tele- 
phone in circuit. The resistance of this circuit does not ordinarily 
exceed 1-50th that of the privacy magnet, and as a consequence it 
shunts the latter, whose armature is retracted and is ready to re- 
engage the drop plate when the same shall have been lifted to its 
normal vertical position upon the replacement of the telephone to its 
hook. Furthermore, the establishment of the telephone bridge shunt 
in this way at any one station acts also to shunt the high resistance 
privacy magnets at all of the other stations on the circuit; conse- 
quently if at any other station an attempt is made to use the tele- 
phone and the receiver is taken from the hook for that purpose, no 
connection can be made for the reason that the current of the main 
circuit is drained away by the low-resistance telephone bridge at the 
sub-station previously connected with the line. Hence when any one 
of the stations has obtained occupancy of the main circuit for con- 
versation no other station on that circuit can interrupt, and any sta- 
tion desiring to use the line must await its turn. Means are also 
provided to enable two stations on the same party line to carry on 
conversation. The position of the drop controlled by the privacy 
magnet indicates at any station whether the party line is free. 


LETTERS TO THE EDITORS. 








The Blondel Oscillograph and Oscillographic Curves. 





To the Editors of Electrical World and Engineer 


Sirs:—In reading the interesting article by Mr. Wiler in the 
ELECTRICAL WorLD AND ENGINEER of Nov 10 and 17, 1900, on “The 
Alternating Current Arc,” I noticed my name quoted in a connection 
with which I am not pleased, and not quoted where I think it should 
have been. I hope, therefore, that I may be permitted to add some 
remarks concerning the subject of the article. 

1.—The extract from my paper to the Paris Electrical Congress, 
concerning which Mr. Wiler expresses surprise (that the vibration 
of the mechanism of alternating current lamps permits of employ- 
ing a less resistance in series for the same degree of regulation), 
would have been perfectly clear to him if he had read the preceding 
paragraph dealing with closeness of regulation. Had he done so, 
he would probably not have thought it necessary to instruct the 
author of the paper as to the influence of the quality of cored car- 
bons on the stability of the arc, a point which the writer himself es- 
tablished in a paper on “Alternating Current Arc Curves,” read 
before the Chicago International Electrical Congress of 1893, and 
printed in La Lumiere Electrique, September and October, 1893. 

2.—To those who have read the paper last mentioned in fuli, it 
will be evident that all, or almost all, the results or discoveries at- 
tributed by Mr. Wiler to Mr. Duddell were published by the writer 
eight years ago, while the oscilligraph (even those of the bifilar 
type) was described and employed by me at the same period (see 
my communications to the Comtes Rendus of 1893). In his paper 
read at the Toronto meeting of the British Association, Mr. Dud: 
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dell acknowledged that his apparatus was originally made after my 
description. Oscillographic curves of the alternating current arc 
were published by me, not only in the papers above referred to, but 
even more fully in a more recent communication to the Academie 
des Sciences printed in December, 1898—that is, two months before 
the date of the paper of Messrs. Duddell and Marchant. Moreover, 
no facts relating to the curves of the alternating arc between carbon 
electrodes have during the past eight years been put forth that were 
not clearly indicated in the Chicago paper. The curves made by 
Messrs. Duddell and Marchant were more numerous and varied than 
those I published, because I took care to publish only a selection of 
the typical curves. I do not think, however, that quantity adds any- 
thing to the quality of a work which consisted of a study of these 
curves and their laws. 

As to alternating-current arcs between metallic electrodes, Messrs. 
Duddell and Marchant—themselves anticipated by Eichborg and 
Kallir—anticipated me slightly in date of publication, their curves 
appearing some weeks before mine, though the latter had been in 
existence a long time. But some entirely new facts were neverthe- 
less brought to light by me—for instance, with respect to the change 
of alternance in certain cases. 

I do not wish to appear in the role of a critic of Messrs. Duddell 
and Marchant, whose work deserves the highest praise, and is ad- 
mired by none more highly than by myself. Moreover, I have no 
cause of complaint against Mr. Duddell himself, who, as I stated 
above, has courteously recognized my anticipation of his work, while 
I have spoken highly of the improvements he has made in the bifilar 
bands. But a vigorous claim has been made for him by others, 
for instance, by an English firm of instrument makers, who, in a 
recent descriptive pamphlet, say, “The Duddell oscillographs are an 
entirely new departure in galvanometers,” notwithstanding that not 
only is the theory of the oscillograph due to me, but the invention 
of the instrument itself, and of the very name. As a consequence, I 
feel compelled, though much against my desire, to break for the first 
time the silence I have maintained on the subject. 

I have spent ten years of my life on the perfection of the oscillo- 
graph and on the study of the electric arc, contenting myself by pub- 
lishing the results in scientific periodicals. It appears, however, that 
the atmosphere of scientific circles has undergone a change, and I 
hope I may be pardoned for resorting in turn to a reclaim as follows: 
That during the past two years a continuation of my study of the 
oscillograph has resulted in a number of improvements in its con- 
struction which enables its manufacturer, M. Dobkivitch, 14 Rue 
Liancourt, Paris, to supply at low prices oscillographs of high fre- 
quency (as great as 20,000 to 40,000 vibrations per second), which 
any one can employ and easily repair without special knowledge of 
laboratory work. Curiously enough, my paper on the oscillograph 
presented at the Paris International Electrical Congress of last sum- 
mer, is the only one that was not reported—even by name—by the 
correspondent of the ELectricAL WorLD AND ENGINEER, in his inter- 
esting and able (I may gratefully add, complimentary and kindly) 
account of the proceedings of the Congress. 


Paris, FRANCE. ANDRE BLONDEL. 





Iron Pipe for Interior Wiring. 





To the Editors of Electrical World and Engineer: 


Sirs:—I have read with astonishment the letter from Mr. Fre- 
mont Wilson in your issue of Jan. 19, in which he makes the positive 
assertion that he received from me a letter about 1892 acknowledging 
that my ideas as to the use of the iron pipe system for interior 
wiring were due to him and that I asked permission to install such 
a system. 

This statement by Mr. Wilson is absolutely unfounded. Of 
course, if Mr. Wilson has such a letter he can establish his truth- 
fulness by publishing it, which I challenge him to do. If he does not 
do so, the inference will be obvious. . 

Furthermore, Mr. Wilson says, in speaking of me: “He would 
seem to take the credit of having been the first to have placed elec- 
tric light wires within iron conduits or pipes for interior lighting 


purposes.” I made no such absurd claim. I have no doubt that this 


was done before either Mr. Wilson or I were in the electrical busi- 


ness. 
I know of many instances prior to 1885 where, for purposes of 


mechanical protection, electric wires were for a portion of their 
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length placed within iron pipes. In my article I was discussing the 
importance of the fire risk due to the “high resistance leak,” and, 
after pointing out that a system consisting of a single iron pipe 
metallically connected throughout and thoroughly grounded and con- 
taining both poles of the circuit was a complete protection against 
this risk, I stated that the first system of that kind was installed by 
me in 1892. 

I fully appreciated the “high resistance leak” in 1887, when I was 
sent to Rockford, IIl., by the Western Edison Electric Light Com- 
pany, of which I was general superintendent, to investigate, in con- 
nection with the chief of the fire department of Rockford, an electric 
fire which had occurred in a hat store there. This fire was evidently 
due to a high resistance leak caused by a damp mop being in con- 
tact with the two wires of the circuit for many days at a time, which 
had finally developed an arc on one pole only, without blowing the 
fuse. ; 

At that time I devised the grounded, single iron pipe system as a 
remedy, and, after many years of opposition, I finally undertook 
several contracts for equipping large buildings in New York City 
with it in 1892, and made all the special fittings, such as iron con- 
tact cabinets, tees, elbows, junctions, switch boxes, etc. These plants 
are still in use, and, so far as I know, were the first installations of 
the kind. 

It seems unnecessary to add that I never derived any ideas from 
Mr. Wilson. To any one familiar with the situation in the elec- 
trical business in New York City in 1892, his statement that I wrote 
to him to ask his permission to put wires in iron pipes, is ridiculous 
on its face. H. Warp Leonarp. 

New York. 





Which is the Electrical Century ? 





To the Editors of Electrical World and Engineer: 


Sirs :—At the recent most successful “New Century Dinner” of the 
American Institute of Electrical Engineers, held in this city, in com- 
mon with many others, I had the pleasure of listening to the admir- 
able remarks made by the various speakers. Two of them—both 
past presidents of the Institute—one of them a prominent engineer, 
and the other a college professor of electrical engineering, gave the 
undersigned, and I believe many others, considerable of a “jar,” 
to use a vulgarism, by stating, practically, that there was little change 
of a radical nature, and little of absolute novelty, to be expected in 
the electrical developments of the coming century; that we could 
not look upon the new century as the Electrical Century, but must 
consider the century which had just passed in that light; and that 
the developements in the electrical field would be in the main exten- 
sions of and refinements of methods and principles already perfected 
to a greater or less degree. 

One of the speakers, in closing, summed up his views as follows: 
“The change in kind was made in the aineteenth century; the change 
in degree will be made in the twentieth.” The other gentleman, after 
indorsing the views held by the first speaker, summed up as follows: 
“T think that the great development of the century we are going to 
see is in the growth in degree—not in the creation of novelties.” 

I note that the ELectricaL Wortp AND ENGINEER, in its issue of 
Jan. 19, makes editorially an apologetic—though evidently half- 
hearted—defense of the position taken by these gentlemen. It 
would be interesting to know to what extent their views are sup- 
ported by the men in their profession. While listening to these gen- 
tlemen the other evening, my thoughts ran back to the year 1882, : 
when, during a residence in England, I was looking through an old 
library in London, and came across a book dated sixteen hundred 
and something—the exact date I do not now recall—which spoke of 
electricity as being “A peculiar effluvium,” and the author went on 
to say—as nearly as I can recall his words: “We have doubtless now 
arrived at the point where we know all regarding the practical appli- 
cations of electricity that will ever be known.” How vividly this all 
came back to me the other night, and before the distinguished speak- 
ers had concluded their remarks it had occurred to me to wonder 
who would have believed just before the Centennial Exhibition of 
1876, at Philadelphia, that the human voice would within a few 
months be transmitted over a wire by means of the telephone. Who 
would have believed—say seven years ago—that the human eye 
would be able to examine the anatomy of a living person, and observe 
not only all the bones, but even observe the action of the heart, etc., 
through the intermediary of the Reentgen ray and the fluoroscope? 
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I have no desire or intention of posing as a prophet, but were I to 
cast a horoscope of the future, I would certainly not be so pessi- 
mistic as were the distinguished gentlemen to whom I have referred. 
In view of the fact that never in the history of the world have so 
many able men been engaged in scientific research and experimenta- 
tion ; that never have scientific men and educational institutions been 
so endowed with well-equipped laboratories, accurate instruments 
and other exceptional facilities for making the most delicate of 
scientific tests and carrying on of original researches; and, further- 
more, backed as these men are with a theoretical training, coupled 
with a practical experience, such as their predecessors never have en- 
joyed, is it not perfectly rational to expect, and does not the past 
history of human development lead us to expect, that with all these 
advantages the new century will outstrip the old one in electrical 
development, as well as in other matters? 

Electro-chemical research offers an enormous field, and which is 
almost “virgin soil.” The wonderful work now being done in the 
study of the constitution of matter may lead to developments of a 
most revolutionary character; and who knows how much of the cor- 
relation of the vital and physical forces we shall have to set down to 
the credit of electricity? What has occurred in the past century 
which would lead the world to consider the discovery of a means of 
getting electricity direct from coal as of secondary importance; and 
who shall say this century will not see this problem solved; and who 
knows but that during this century a way will be discovered to make 
an electric light with the coldness and efficiency of that given out by 
the firefly; and what more important or of more radical nature has 
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been done in the valuable electric lighting work of the past century? 

Few indeed were there who believed fifty years ago that intelli- 
gence would be conveyed across the Atlantic Ocean by means of the 
telegraph in almost the twinkling of the eye, and how often have 
the telephone experts and eminent electrical engineers explained so 
convincingly why it would be forever impossible to telephone across 
the Atlantic cable; yet note how recently one of our own Insti- 
tute members has so well succeeded in overcoming the well-known 
disturbing influences met with in telegraphic and telephonic work 
as not only to telephone over land lines of a length heretofore pro- 
hibitory, but to give us reason to hope that telephoning across the 
Atlantic will early in this new century be an accomplished fact. It 
may even now be said to be merely a commercial question. 

Who knows but that in the coming century we shall learn what 
electricity is, perhaps what gravitation and heat and other things, 
the effects of and uses which we are so familiar with, really are? 
A distinguished scientist recently said, “It seems surprising that no 
one knows what draws two pith balls together and holds them to- 
gether, though the phenomenon itself is as old as the century.” Per- 
haps the new century may tell us. 

In conclusion, I would ask, should not the electrical profession 
insist that the Electrical Century started fifty years ago, and that it 
has still fifty years yet to run? Personally, I believe that were a 
canvass made among electrical men, by far the greater number of 
them would agree that by all odds the best fifty years of the Elec- 
trical Century are yet to come. W. J. HAMMER. 

New York. 


DIGEST 
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DYNAMOS. MOTORS AND TRANSFORMERS. 


Design of Alternators—FyNN.—A communication in which he 
criticizes several points in the paper of Heyland (Digest, Jan. 5, 
12). He makes a remark about the definition of voltage drop, which 
is usually taken as the difference in terminal voltage observed be- 
tween no load and full load, at constant speed, with a constant ex- 
citation, such as to give the normal voltage at no load, while Hey- 
land also uses such a difference, but based on the excitation which 
gives normal voltage at full load instead of at no load, as in the 
other case. The voltage drop and increase in excitation, as required 
from no load to full load, to maintain constant terminal voltage, are 
predetermined by Heyland and are not the results of tests; but 
while Heyland’s diagrams are useful, they always give too small 
values both for the drop and the increase in excitation. He totally 
disagrees with Heyland’s recommendation to ‘saturate the poles as 
highly as possible; he says that the saturation of the pole body has 
only the slightest influence on the drop of an alternator. The bulk 
of the drop is due to armature self-induction. The best way to 
guard against this self-induced field is to make its path as difficult 
as possible; this can be achieved by saturating all the iron in the 
immediate neighborhood of the slots, therefore by working with 
very high densities in the armature, by using a large air-gap, or by 
keeping this smaller and saturating the pole shoes; it is not necessary 
to go further than the pole shoes. The degree of saturation in all 
or any other parts of the machine has no further influence on the 
drop of the alternator, as far as the self-induced field is concerned. 
It has, however, a very marked influence on the amount of increase 
in the exciting energy required to keep the terminal volts constant 
from no load to full load. This increase should not be too large, 
not only on account of the additional expense in copper, but also 
in order that if occasion requires, the normal terminal volts may 
be kept up without undue heating of the field coils, even if the power 
factor should occasionally sink below the expected limit. The high 
saturation at the point mentioned by him, is not always in itself 
sufficient to bring the working point beyond the knee of the satura- 
tion curve; it is therefore quite possible to design a perfectly regu- 
lating alternator with the working point on the straight part of this 


curve. He agrees that the variation of magnetic leakage from no 


load to full load should be reduced. The open slots are preferable 
from the point of view of drop; 


they are, however, apt to set up 


pulsations throughout the whole magnetic circuit, and that is the 
point to be avoided, and one which can be avoided. “Open slots 
often necessitate laminated pole shoes, and this can only be ad- 
vantageous since it leads to an increased shoe density, all else being 
equal.” He gives results of actual tests of machines designed by 
him, which prove to be better than the results obtained by Heyland. 
—Lond. Elec. Rev., Jan. 11. 
REFERENCE. 

Testing Dynamos.—CramMer.—An illustrated article in which 
methods for testing direct-current dynamos are described.—Elek. 
Anz., Dec. 20, 23, 30. 

POWER 

Electric Power in Engineering Works.—Betit.—An illustrated 
article in which he first shows the saving in power by adopting elec- 
tric driving. He then gives examples showing the advantages of 
the singular mobility which electric power distribution permits, in 
order to utilize to the fullest the portable machine tools of various 
sorts which are now coming into extensive use. The complete 
abolition of shafting and belts clears things up and frees the space 
of encumbrances. Electric power also enables one to adapt the 
trolley system to the oftentimes onerous task of transportation 
within the works.—Eng. Mag., Jan. 

Electric Power in a Printing Establishment.—A brief illustrated 
description of the electric installation of the printing establishment 
of Breitkepf & Haertel in Leipzig, Germany. There are 18 motors 
of together 78 hp for individual or group driving. There are 1100 
incandescent lamps and 8 arc lamps of 8 amperes. The current is 
supplied by two direct-current dynamos, giving 665 amperes at 110 
volts and a storage battery of 62 Pollak cells, giving 639 or 845 am- 
pere-hours, if discharged in 3 or 10 hours, respectively.—Elek. Anz., 
Dec. 30. 

Development of Water Powers—An abstract of a discussion at 
the Engineer’s Club of Toronto, which was introduced by Lambe, 
who said that engineers frequently overlook the fact that the com- 
mercial side of any enterprise is the most important one. The cost 
of developing water power varies from $30 to $1,000 per hp. The 
financial success of a water-power development costing $200 per 
developed hp is very problemetical. The average cost of plants 
possessing no unusual characteristics is from $40 to $100 per hp. 
The market for power is a factor requiring careful consideration. 
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Pressure wheels are operated successfully under heads as low as 
3 ft., and jet wheels under heads as high as 2100 ft.—Can. Elec. News, 
Jan. 

Canadian Water Power Plant.—An illustrated description of the 
plant of the Jacques Cartier Water Power Company, supplying 
light and power to the city of Quebec. There are two turbine- 
driven, three-phase alternators of 750 kw, giving 2000 volts at 150 
r. p.m. The transmission line has a length of 17 miles. The volt- 
age of transmission is 20,000.—Can. Elec. News, Jan. 


French Transmission Plant.—Perxins.—The fourth of a series 
of illustrated articles on high-tension power transmission plants in 
France. This installment deals with the Lancey single-phase plant 
ia the valley of Cresivanden. The length of the transmission line 
is 18 miles, the pressure of transmission 12,000 volts. The power- 
house contains two single-phase alternators of together 600 kw.— 
Ef'ty., Jan. 16. 

REFERENCES. 


Water Power for Electric Purposes.—Yorke.—A paper, read be- 
fore the Glasgow section of the Inst. of Elec. Eng., giving practical 
notes on water-power for electrical purposes, especially on water- 
wheels, turbines, suction, lades, pipes, intakes, etc. The paper does 
not seem to give anything new.—Lond. Elec., Jan. 11. 


Canadian Water Power Plant.—Bow1e.—An illustrated descrip- 
tion of the power plant at Montmorency Falls, from where current 
is transmitted to Quebec for lighting and traction. There are five 
600-kw generators. The two-phase system is used.—Can. Elec. 
New's, Jan. 

Group-Driven Lathes with Electromagnetic Couplings ——Loewy.— 
An illustrated description of a compact arrangement for four small 
turning lathes, whereby the individual lathes can be stopped or 
started without complicated switching apparatus.—Zeit. fuer Elek., 
Dec. 23; translated with the illustrations in Lond. Elec. Eng., Jan. 4. 


TRACTION. 


Electric Motor Coaches on the Belgian State Railways.—An illus- 
trated description of these coaches, provided with storage batteries. 
They are intended at present for the use of passengers only. Each 
coach can transport 80 passengers and 2 officials, and weighs 46 to 
47 tens, of which 9.5 and 12 are the weights of the motors and bat- 
teries, respectively. The accumulators are 264 in number. At start- 
‘ny, the current taken by the motors is 180 amperes at 520 volts, 
which gives a tractive force of nearly 78 lbs. per ton. When run- 
ning on the level at an average speed of 18.5 miles per hour the 
current is 50 to 60 amperes at 500 volts. The distance traveled for 
every charge is limited to about 31 miles in order not to run the cells 
down too much; but they can, if necessary, run a car for 56 miles. 
The motors consume from 1.2 to 1.6 kw-hours per mile, with stop- 
pages about every two miles, these stoppages being included in the 
above average speed. On the level lines in the Antwerp district, 
for which these coaches were made in the first instance, the batteries 
often run a train of one electric coach and one trailer, comprising 
in all 75 tons weight, without excessive current. The speed which 
normally is 25 to 31 miles per hour, without stoppages, can attain 
43 miles per hour. The charging is said to take from 6 to 8 hours, 
with from 40 to 70 amperes, but in this direction it would seem 
that there is room for improvement. It is not suggested that the 
cells should be charged by running the motors as dynamos when 
coupled to the express. In the first place, the express would not 
run long enough for this purpose, and in the second place, the ef- 
fort would no doubt be too much for the engine when pulling a 
loaded train. Besides these coaches the Belgian State Railways have 
built an improved electric coach, which was exhibited at the Paris 
Exposition. The number of cells has been reduced to 180, the two 
motors are series wound, and take 200 amperes each at 350 to 400 
volts.—Lightning, Jan. 10. 

Electric Traction for Heavy Railway Service—Burcu.—A paper 
read before the Northwest R’y Club. In the first part he gives a 
historical outline of the development of electric traction in general 
and especially of the use of electric locomotives for heavy railway 
service. In the second part he discusses in detail several special 
items of operating expenses of steam railways, and finds that the 
relative economy of fuel by the central station and steam locomo- 
tive is 100 to 35. “This is a most conservative estimate.” With 
the electric system 35 per cent additional power are required for 
the losses in transmission, transformation, etc. The total net rela- 
tive economy of power required at the drawbar, by the electric and 
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steam locomotive, is 100 to 47. The total net saving in fuel, re- 
duced to draw-bar of locomotive, is 53 per cent. This saving of 
over half the coal bill on existing steam roads, made possible by the 
introduction of electric traction, means a net saving of 5 per cent 
of the total operating expenses of railways.—St. R’y Rev., Jan. 


Electric Freight Railway—Enrenart.—A communication in 
favor of a State electric freight railway as a substitute for a barge 
canal from Buffalo to the Hudson River. He shows that such a 
railway is preferable for financial reasons. There is enough water- 
power to be utilized. It would require only two stations on the 
Hudson River, one about at Fonda, on the Mohawk, and one be- 
tween Syracuse and Rochester, to be operated with steam from coal 
as fuel. No technical details are given —Eng. News, Jan. 17. 


Influence of Storage Batteries Upon Railway Generating Appa- 
ratus—Hu.ti.—An article, in which he first gives diagrams showing 
the fluctuations in load in several railway stations without batteries. 
These load fluctuations are the only cause of the ratio of the 
weights of a railway engine and one to furnish the same average 
power when the load is practically steady, being about two to one. 
The remedy is, of course, the use of a battery. In a diagram curves 
are given, showing fluctuation in voltage with and without a bat- 
tery.—Elec. Rev., Jan. 19. 

REFERENCE. 


Railway Generator.—An illustrated article on the historical de- 
velopment of the modern railway generator.—St. R’y Rev., Jan. 


INSTALLATIONS, SYSTEMS AND APPLIANCES. 


Central Station Statistics of Great Britain —A very large and well- 
filled table, giving a great amount of information, also an article 
with diagrams compiled from this table. In the case of the London 
stations, traction and other applications of electric motors still form 
an almost insignificant proportion of the whole load, but several 
large provincial stations now supply electrical energy both for light- 
ing and tramways, and the effect of the tramway motor load is 
already noticeable in the diagrams. While electricity supply in the 
provinces has increased in popularity at a greater rate than ever be- 
fore, the total lamp connections in London, although still growing 
rapidly, has not maintained last year’s rate of increase. “The grand 
total for London and provinces is nearly 300,000 kw, or about 10,- 
000,000 8-cp lamps—more than 3,000,000 greater than last year, the 
increase in 1899 and 1808 having been 1,500,000 and 1,225,000, re- 
spectively.” Direct-current distribution is steadily superseding 
single-phase alternating. Where the latter system has been retained, 
moreover, it has to a large extent been supplementd by direct-cur- 
rent distribution, and thus there is a further increase in the number 
of stations supplying both direct and alternating current.—Lond. 
Elec., Jan. 11. 


Parallel Running for Central Stations.—Lrr.—An article in which 
he discusses the following three methods. First, parallel running in 
which both the generators supplying the network and the network 
itself, are coupled ir parallel. Second, parallel running in which 
the generators are coupled in parallel and the network is divided into 
districts, each district being fed by a separate feeder or a group of 
feeders. Third, running in which neither generators nor network 
are coupled in parallel. “Providing, then, that the very best materials 
and workmanship have been employed, No. 1 method may be used 
and a satisfactory supply given under the conditions which generally 
obtain. However, No. 2 seems to be the ideal method as far as 
efficiency is concerned, though No. 3 would most likely be the best 
method to use—that is, parallel running through light load and sepa- 
rate running on heavy load, providing that ordinary work was put 
down and that cheapness had been indulged in—if one could only 
bring oneself to look at a switchboard design such as would be en- 
tailed. Engineers who have been used to high-tension working, 
would at once grasp what such a design would be like, though for a 
low-tension supply such a board could be easily designed and made. 
Insulation and protection to the users of the switches, would play 
a part of first importance in the design of such a board for use with 
high-tension currents.”—Lond. Elec. Rev., Jan. 4. 

Beckenham.—An illustrated description of this British munipical- 
lighting plant, which is combined with a refuse destructor. The 
high-pressure alternating current system has been adopted for dis- 
tribution, power being generated at, 2000 volts and transmitted to 
sub-stations, from which it is distributed on the three-wire system, 
with 200-volt pressure on consumers’ terminals. There are two 120- 
kw alternators running at 380 r. p. m., and a 60-kw alternator run- 
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ning at 500 revolutions. The frequency is 50. At present 6500 lamps 
of 8 cp are connected with the mains.—Lond. Elec. Rev., Jan. 4. 


Nottingham.—A liong and well-illustrated description of the mu- 
nicipal electric lighting and tramway plant of Nottingham. The 
capacity has increased in 6 years from 390 kw to 5600 kw, and a new 
station having a capacity of more than 10,000 kw is to be erected. 
The three-wire direct-current system, with 400 volts between the 
outers is used. One of the chief factors in the popularity of the 
supply, is the low price charged—1o cents and 4 cents by the Wright 
system. There are now over I500 consumers, with a connection 
equivalent to 127,000 lamps of 8 cp, in addition to a total motor load 
ot 600 hp. The first section of tramways has just been opened. The 
ultimate length of track will be 30 miles.—Lond. Elec. Rev., Jan. 11. 


Chicago Polyphase Plant.—A long, well-illustrated description of 
the new polyphase plant of the Commonwealth Electric Company 
in Chicago. There are two three-phase alternators of 400 and 1000 
kw capacity, respectively, generating three-phase currents at 4150 
volts, with a frequency of 60. In order to provide for a load of in- 
duction motors, which is being developed in the territory, four-wire 
three-phase feeders tor both lights and motors have been arranged 
for. The motors will be operated on the three-phase circuits, while 
the lighting load will be connected between the neutral and one of 
the three main outside conductors. The transformers for the motors 
will have 4150-volt primary windings, Y-connected, while the sec- 
ondaries will be delta-connected to the motors. The arrangement is 
such, however, that standard transformers are used for both light- 
ing and power service.—West. Elec., Jan. 12. 


Southampton.—NicuHo._son.—The first part of an illustrated arti- 
cle on the Southampton municipal electric tramway and lighting 
system. The plant, which was formerly put down for lighting pur- 
poses only, has been adapted for supplying the necessary power to 
the tramways. There are six direct-current dynamos, varying be- 
tween 100 and 37 kw, generating current at 200 volts for lighting 
and 240 to 250 volts for traction. There is also a large battery of 
236 Tudor accumulators of 1900 ampere-hours capacity, when dis- 
charged in 5 hours at 380 amperes, the maximum discharge rate be- 
ing 570 amperes and the normal charging rate 320 amperes. There 
will also soon be a 300-kw generator running, which can then be 
utilized to generate current at 500 or 600 volts for the tramways 
and at 200 volts for lighting—Lond. Elec., Jan. 11. 


REFERENCES. 


Switchboard.—Seacer.—An article in which he gives some notes 
on the arrangement of the cable connections to the switchboard 
from dynamos, battery and mains, in a central station—Lond. Elec. 
Eng., Jan. 4. 

Circuit Breaker.—An illustrated description of a high-tension cir- 
cuit breaker, made by a French company.—L’Elec., Dec. 209. 


WIRES, WIRING AND CONDUITS. 

Aluminum Conductors for Power Distribution—Hoores.—An 
article in which he first gives some comparative data on copper and 
aluminum. Regarding reliability of aluminum for conductors, he 
says, that a considerable quantity of aluminum containing a small 
percentage of alloy was put into service on transmission lines on 
account of the higher tensile strength; but this alloy is not always 
homogeneous in structure, and as a result there were breaks in the 
lines. With lines made of pure aluminum there have occurred no 
breaks. Water and ice do not appear to adhere on the surface of 
aluminum feeders in any quantity. The cost of erecting aluminum 
conductors is very low, because of their light weight. It is possible 
to handle it in much greater lengths, having therefore fewer joints 
and less delay in construction. He notices some instances showing 
that aluminum conductors are now used throughout the country in 
surprisingly large quantities in view of the short time they have 
been on the market.—St. R’y Rev., Jan. 





ELECTRO-PHYSICS AND MAGNETISM. 

Spark Lengths Between Plates for Small Distances —EArHART.— 
An account of an experimental investigation of the sparking dis- 
tances between a convex and a plane plate. If the abscissas represent 
the potential in volts between o and 1000 volts about, and the ordi- 
nates the distance in “micra” between 0 and 100 micra, all the curves 
show the following characteristic features. The curves start from 
the zero point in straight lines, taking then a sudden bend, and pro- 
ceed in straight lines. This may perhaps be due to the existence of 


an air film surrounding the surfaces of the bodies.—Phil. Mag., Jan. 
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Specific Velocities of Ions in the Discharge from Points.—Cuat- 
TOCK, WALKER and Dixon.—An account of an experimental investi- 
gation of the specific velocities of the ions concerned in the produc- 
tion of the “electric wind.” They were measured in five substances 
—hydrogen, carbon oxide, air, oxygen and turpentine. The values 
of the specific velocities for point discharge in gases are in approxi- 
mate agreement with those obtained for the same gases when ion- 
ized by X-rays. In non-conducting liquids the specific velocity ap- 
pears to be of the same order of magnitude as in ordinary electrolytes. 
In hydrogen for negative discharge only, and probably in turpentine 
for both kinds of discharge, a considerable “back-discharge” of 
ions seems to occur trom a brass or platinum ring toward the point. 
The amount by which this back-discharge lowers the wind pressures 
in the case of hydrogen is closely proportional to the strength of 
the current from the point. Negative ions in constant fields travel 
at very varying rates in hydrogen, the same being true of oxygen and 
air, but to a much less extent. These variations are real and not 
attributable to errors of observation. Positive ions are not similarly 
affected to anything like the same extent, if at all. To account for 
this it is suggested that a certain number of the negative ions may 
owe their origins to occluded gases in the point; that this number 
may be variable owing to changes in the accessibility of the oc- 
cluded gases and other causes; and that the specific velocity of the 
positive ions may be constant, owing to being formed exclusively of 
the gas outside the point.—Phil. Mag., Jan. 

Transparency of Metals to Radium Rays.—Mizuno—A brief, illus- 
trated description of a simple spark method for showing the trans- 
parency of metals and other substances to radium rays. To each 
of the two poles of an induction coil are attached respectively two 
wires forming two alternative spark-gaps, these spark-gaps being 
formed by spark micrometers, so that the spark-lengths can be 
finely adjusted at will. One of the spark-gaps is drawn apart just 
beyond its critical spark-length, and the other spark-gap is length- 
ened just below its critical length. In this sensitive state of the 
spark-gaps, if a radium preparation is brought into the neighborhood 
of the first gap, vivid sparks take place there, while the sparks in the 
second gap are very much enfeebled or annihilated. If plates of 
metals or other substances of 1 to 6 mm. thickness are placed below 
the first gap and the radium preparation is then brought just below 
those substances, the sparks will nevertheless take place in the gap.— 
Lond. Elec., Jan. 4. 


ELECTRO-CHEMISTRY AND BATTERIES. 


Electro-Chemistry and Electro-Metallurgy in 1900.—J. B. C. Ker- 
sHAW.—The conclusion of his review, the first part of which was 
noticed in the Digest, Jan. 26. The total world production of nickel 
in 1899 was estimated to amount to 7350 tons. The bulk of this ore 
is still treated for extraction of the metal by purely metallurgical 
methods; but the crude nickel is being electrolytically refined in 
England, Germany and Canada, and the Hoepfner process of ex- 
tracting the nickel direct from the ore by electrolytic means, is 
now operating upon an industrial scale at Papenburg in Germany. 
The ores used are roasted and leached with a mixed solution of 
cuprous and calcium chlorides. This solution is electrolyzed with 
carbon anodes and copper cathodes to remove the copper. After 
the nickel in solution has risen to 10 per cent the copper, iron and 
lead remaining in solution are removed by chemical methods, and 
the resultant pure solution of nickel chloride, is then electrolyzed 
with nickel cathodes in order to obtain the nickel. At Hamilton, 
Ont., the Frasch process of electrolytic extraction is about to receive 
atrial. It has been described at some length in the Digest. At Saulte 
Sainte Marie in Canada, ferro-nickel alloys are said to have been 
produced direct from the ores of the Sudbury district, by treatment 
in the Clergue electric arc furnace. The alloys produced contain 7 
per cent nickel, but silicon and other impurities are present, and it 
is not yet proved that the alloys obtained in this comparatively 
simple way are sufficiently pure for the manufacture of nickel steel. 
“Should this be the case the process will have a great future.” 
Some information is given about the ozone industry, and also the 
zinc industry. The Hoepfner zinc process, which is the only one 
operated on an industrial scale in England, appears to be a financial 
success. In the conclusion he estimates the aggregate number of 
plants in which electricity is used for carrying out chemical or 
metallurgical operations, at over 230. The majority of these works 
use water-power for generation of the electrical energy; but he 
thinks that the use of blast furnace gases for power generation, in 
connection with electro-chemical and electro-metallurgical manu- 
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factures, may prove in the future a wide and profitable outlet for 
capital and ability, especially in Germany and England. The power 
used in 1900 in the manufacture of alkalies and bleach is given at 
52,000 hp, aluminum 28,000 hp, chlorates of potash and soda 24,000 
hp, copper 16,000 hp, calcium carbide 85,000 hp, hypochlorite, ozone, 
bullion, nickel, and zinc together 10,000 hp, which gives an aggregate 
of 215,000 hp.—Lond. Elec., Jan. 11. 

A Chromium Cell for the Rectification of Alternating Currents.— 
Morcan and Durr.—An account of experiments with an electro- 
lytic cell, containing a 10 per cent sulphuric acid solution, a strip of 
platinum foil as cathode, and a fragment of metallic chromium as 
anode. This cell “was found to prevent the passage of a continu- 
ous current, if the external electromotive force was gradually in- 
creased, until the latter reached a value of 75 volts. The polarization 
is broken down at this voltage, and a current passes from chromium 
to platinum in the cell. The chromium electrode, however, then 
acquires the property of polarizing in the reverse direction; i. e., a 
current in the reverse direction will now no longer traverse the cell 
from platinum to chromium until a certain voltage (which appears 
variable) is reached, when the cell is again broken down, a reversal 
takes place, and the chromium again becomes capable of opposing 75 
volts when acting as anode. This remarkable behavior the authors 
attribute to the chromium passing from the ‘active’ to the ‘inac- 
tive’ state—(Hittorf, see Digest, July 29, 1899, and Dec. 22, 1900.) 
—Jour. Am. Chem. Soc., 22, p. 331; abstracted in Tech. Quart., Dec. 

Concentration at the Electrodes in a Solution—Sanv.—A very 
long account of theoretical and experimental investigation “on the 
concentration at the electrodes in a solution, with special reference 
to the liberation of hydrogen by electrolysis of a mixture of copper 
sulphate and sulphuric acid.” He derives an equation for calculating 
the concentration at the electrode of a solution of a single salt from 
which the metal is being deposited under the conditions that the solu- 
tion is contained in a cylindrical vessel bounded by the electrode, 
that no convection currents occur, and that the diffusion of the salt 
obeys Fick’s law, and its transport values are constant. This formula 
can be made the basis of a method for roughly determining diffusion 
co-efficients. In the case of mixtures, it is possible to arrive at limits 


‘for the concentration. Hydrogen always appears at the electrode 


of an acid solution of copper sulphate in which no currents of liquid 
are taking place between the limits of time, for the concentration to 
go down to zero. This time can be calculated. Convection currents 
play a great part in determining the ratio of the two constituents 
given off at the electrode of an acid copper-sulphate solution. By 
artificial stirring hydrogen can be made to disappear altogether in 
cases where it would otherwise have presented over 60 per cent of 
the equivalents carrying the current from the solution to the elec- 
trode.—P/uil. Mag., Jan. 
REFERENCE. 





Electrolytic Refining.—U._ke.—An article on the present status of 
the electrolytic refining industry in the United States. Tables give 
information on different technical details and the output of electro- 
lytic copper, nickel, silver and gold refineries of this country.—Elec. 
Rev., Jan. 12, 19. 


UNITS. MEASUREMENTS AND INSTRUMENTS. 


Weston Cell—Barnes.—An account of an investigation of Wes- 
ton cadmium cells of various construction with reference to the 
change in their temperature co-efficients, which the experiments of 
Kohnstamm and Cohen on the inversion point of cadmium sul- 
phate in the neighborhood of 15 degs., would lead one to anticipate. 
Their experiments all show the temperature co-efficient of these 
cells to agree remarkably well between 15 degs. and 4o degs., and 
that they are expressed well by the formula, Et = E 15—0.086 
(t—15), where Et znd E15 are the values of the e. m. f. at ¢ or 15 
degs., respectively. Between o and 15 degs. different cells behave 
quite differently, however, some of them showing an abrupt change 
in their temperature co-efficient at about 2 degs., others between 8 
and 15 degs., while still others showed no sudden change at all. The 
values of the e. m. f. for different cells at o deg. varied as much as 
2 millivolts. The mean corrected ratio of the e. m. f. of the Clark 
cells at 15 degs. to that of the cadmium cells at 20 degs. was found 
to be 1.40658, while Kahle gives the nearly identical value, 1.40663. 
—Jour. Phys. Chem., 4, p. 339; abstracted in Tech. Quart, Dec. 

Effect of Oil on the Insulating Qualities of Mica-—Matonry.—A 
brief article in which he points out that the presence of oil ma- 
terially reduced the insulating quality of mica. In one case a piece 
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of the best India mica was placed between two planed surfaces, and 
withstood an insulation test of 16,000 volts alternating current 
without fracture. When coated with paraffine oil it broke down at 
goo0o volts alternating current. The same effects are observed with 
mica immersed in oil. Paraffine, linseed and lubricating oil all give 
approximately the same results. The surface of the mica can be 
coated with water, without lessening the insulating qualities.—Elec. 
Rev., Jan. 109. 


Magnetic Observatories and Traction Disturbances.—GLAZEBROOK. 
—A communication referring to the controversy between the Lon- 
don United Tramway Company and the Kew Observatory. The 
tramway experts have asserted that they have actually discovered 
leaking along and irom their track rails currents which exceed the 
limit the Kew authorities desired to have imposed, and this notwith- 
standing that no current was fed into their trolley wire. Such cur- 
rents are believed to have strayed into the tramway rails from the 
leakage of the Central London Railway. The tramway experts con- 
clude from this that as the Kew instruments are not disturbed at 
present the precautions asked for by the observatory authorities are 
excessive. He shows that this argument is not correct, as the mag- 
netic records are not affected by existing leakage currents for the 
purposes for which they are used. The case is different, however, 
when the currents are those of the line itself. He shows this by 
mathematical analysis—Lond. Elec., Jan. 4. A correspondence on 
the same question which has appeared in the London Times is also 
reprinted. ; 

Disturbances of Magnetic Observatories by Electric Traction.— 
FESSENDEN.—A communication pointing out that a perfectly simple 
method of doing away with all interference due to electric railway 
currents, is to use alternating-current motors on the cars. He re- 
fers to a “very foolish regulation,” passed some time ago to the 
effect that alternating currents with earth returns should not be per- 
mitted. He calls it foolish, as it was made in the interest of the 
telephone companies and, as a matter of fact, one can always stop- 
out alternating current disturbances from a telephone with a proper 
condenser, but one can never stop out direct-current disturbances. 
If, however, that regulation cannot be repealed, he suggests using 
single-phase motors of the condenser type, designed by Steinmetz. 
He points out their advantages over direct-current motors. The 
reason why alternating-current motors have not been used for 
street railways is “because the street railway material is now stand- 
ardized, and the slight gain in efficiency and up-keep which would 


‘ensue from the use of polyphase motors is not sufficient to warrant 


abandoning the millions of dollars of patterns, special jigs, etc., now 
in use. But for special cases, such as that of the Greenwich Obser- 
vatory, there is no reason why single-phase two-trolley condensered 
or non-condensered motors should not be used.”—Lond. Elec., 


Jan. 11. 
TELEGRAPHY. TELEPHONY AND SIGNALS. 


Tuned and Multiple Wireless Telegraphy—Stasy.—His very in- 
teresting paper in full, an abstract of which was noticed in the 
Digest, Jan. 19. He describes the system devised by him and Count 
Arco. The action is illustrated by the following mechanical analogy : 
A steel wire is bent, as illustrated in the adjoining figure, so that 
each of the two free ends has one-sixth the length of the whole wire. 
When the free end a is made to oscillate, the end b also begins to 
oscillate, the points 1, 3, 5 are nodes of the oscillation, while at 3 
and at the ends of a and of b the oscillation is a maximum. The 
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FIGS. I AND 2.—TUNED AND MULTIPLE WIRELESS TELEGRAPHY. 


lengths of a and b must be a fourth of a whole wave length. The 
case is analogous in wireless telegraphy. The length of a corre- 
sponds to the length of the vertical wire at the transmitting station 
connected to earth through the spark gap; the length of b corre- 
sponds to the length of the vertical wire at the receiving station, 
the lower end of the latter being earthed and thus made a node of 
the electric oscillations. The best means of obtaining visible signals 
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at the receiving station is the coherer, which ought to be connected 
to the vertical wire at the receiving station at that point of the verti- 
cal wire where the alternating voltage is a maximum; i. e., it would 
have to be connected to the upper end. This is, of course, impossi- 
ble for practical reasons, but it shows that the usual arrangement, 
in which the coherer is connected between the lower end of the 
vertical wire and earth, is wrong in principle. This difficulty has 
been solved in the following simple and ingenious way: The re- 
ceiving vertical wire is directly earthed, so that its lower end is a 
node for the electric oscillations, this lower end is connected to an- 
other wire of the same length as the vertical wire. At the end of 
this second wire the oscillation is also a maximum, just as at the 
free upper end of the vertical wire. This second wire may be wound 
on a spool, so that its end is easily accessible, and to this end the co- 
herer is connected. This arrangement enables one to use lightning 
rods, masts of ships, etc., as vertical wires. The system of tuning 
is as follows: Two corresponding stations work with the same wave 
length, agreed upon. The receiving station may be tuned to a certain 
wave length by making the length of the vertical wire equal to a 
fourth of the wave length; only this wave is then received, all waves 
of other wave lengths traveling into the earth. It is, however, possi- 
ble to receive also ut this station with the same vertical wire, waves 
of other length by the following arrangement: The vertical wire may 
be a lightning rod of 40 meters, so that waves of 160-meter length 
can be received at once; if the prolongation has also a length of 


. 40 meters, all waves of other length travel into the earth; but we 


can force such other wave to travel into the prolongation ‘and thus 
become available to the action at the coherer by making the whole 
length of the wire; i. e., vertical wire plus prolongation, equal to the 
half walve length. The earthed point is then no longer a node, but 
allows only this special kind of wave to pass into the prolongation. 
In our numerical example, if we want to receive waves of 200-meter 
length, the whole wire length must be 100 meters, hence the pro- 
longation, which is wound on a spool, 60 meters. It is, therefore, 
sufficient to have at hand a number of such spools connected to the 
lower end of the one vertical wire of the station, in order to be able 
to receive waves of different length. Each of these spools is con- 
nected to a receiving apparatus. He refers briefly to an apparatus 
which he has found very practical and which he calls a multiplier. 
It is a coil of wire of a certain form and method of winding, de- 
pending upon the wave length. It has the property of diminishing 
the speed of an electric impulse. The result of this is an essential 
increase of voltage. This apparatus is not to be confounded with 
a transformer, as there is no secondary winding. It is analogous to 
the action of a sounding board which intensifies the note emitted 
by a tuning fork. Such tuned multipliers are connected between the 
prolongation of the receiving vertical wire and the coherer, so that 
higher voltages are obtained at the coherer. The arrangement at 
the transmitting station is as follows: There is no single vertical 
wire, but a loop, as shown in the adjoining figure. To obtain a 
large quantity of electricity, the condenser K is used in the form of 
Leyden jars; AB is the spark-gap. For charging, the whole loop, 
E DCA, closed through the earth, is used. For the discharge, which 
begins with the starting of the sparks, only the vertical wire, KC, 
is used. In it the quick oscillations for transmission are generated. 
They cannot pass into the part, D E, as the coil, C D, which*is very 
differently tuned and acts like a reflector, prevents it. The length 
of the waves emitted from such a wire depends upon the length 
of the vertical wire and the size of the condenser. It can be varied 
at will by inserting tuned coils. He describes the experiments with 
tuned multiple wireless telegraphy, which were already noticed in 
the Digest, Jan. 19. In an appendix he gives some mathematical and 
theoretical notes, which show how he has developed this system.— 
Elek. Zeit., Jan. 10. 
REFERENCE. 

Cable Work.—Kincsrorp.—A communication referring to the 
paper of Barwell (Digest, Oct. 13), and describing some similar 
experiments.—Lond. £lec., Jan. 11. 





MISCELLANEOUS. 
REFERENCES, 

Westinghouse.—The very large issue, entirely devoted to the dis- 
cussion of works management, contains an illustrated article, by Mc- 
Farland, on George Westinghouse as inventor, organizer and di- 
rector.—Eng. Mag., Jan. 
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Paris Exposition.—An illustrated article on the exhibit of the In- 
ternational Electric Company, of Vienna.—Zeit. fuer Elek., Dec. 23. 

An illustrated description of a Ruhmkorff coil, designed by Du- 
cretet, giving sparks 80 centimeters in length—La Nature, Jan. 12. 

Lioyp-Pearson.—A student’s report to the (Brit.) Inst. Elec. 
Eng. on bi-polar machines exhibited—Lond. Elec. Rev., Jan. 11. 
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BOOKS RECEIVED. 

ANNUAIRE Pour L’ANn 1901. Publie par le Bureau des Longitudes. 
Avec des Notices Scientifiques. Paris: Gauthier-Villars. 936 
pages. Price, 1 franc, 50 centimes. 

Tue ELectroMAGNEr. By Townsend Wolcott, A. E. Kennelly and 
Richard Varley. Jersey City, N. J.: Richard Varley. 135 pages. 
Illustrated. Price, $1.00. 

TECHNICAL, INDUSTRIAL AND COMMERCIAL VOCABULARY. English, 
French, German. By E. Hospitalier. Paris: L’Industrie Elec- 
trique. Price, 6 francs. 

Tue THeEorY oF ELectro.tytic DissocIaATION AND SOME OF ITs ApP- 
PLICATIONS. By Harry C. Jones. New York: The Macmillan 
Company. 289 pages, 9 illustrations. Price, $1.60. 

INTRODUCTION TO PuysicaAL CHEMISTRY. By James Walker, D. Sc., 
Ph. D. London: Macmillan & Company. 335 pages, 47 il!us- 
trations. Price, $3.00. 





Directory of Electrical Societies, Etc. 





AMERICAN STREET RatLwAy ASSOCIATION. Next meeting, New 
York, Oct. 17-20, 1901. 

ASSOCIATION OF THE EpISON ILLUMINATING COMPANIES. Next 
meeting, Sept. 10, 1901. 

CANADIAN ELEcTRICAL ASSOCIATION. Next meeting, Ottawa, Ont., 
IQOI. 

INTERNATIONAL ASSOCIATION OF MUNICIPAL ELECTRICIANS. Next 
meeting, Niagara Falls, N. Y., September, 1901. 

NationaAL Etecrric Licht AssocriaTION. Next meeting, New 
York, 1901. 





The upright drill which is illustrated herewith is claimed to be 
of remarkable drilling capacity. It is a friction-driven tool, 
and has a great range of speed. The 
friction plate has a hub, which lies in a 
ball bearing on the main frame. This 
plate is brought in contact with the 
driving wheel by an eccentric ring, 
quickly and easily moved and locked in 
position. The variation and speed of 
the spindle is obtained by moving this 
wheel to and from the center of the 
friction plate, and it is secured in the 
desired position by the thumb set-screw 
shown on top of the frame. A ball 
bearing between the collar on the spin- 
dle and sleeve does away with practi- 
cally all friction from end thrust. The 
power is greatest on the larger tools 
and drills and most sensitive on the 
smaller ones. The table is counter- 
balanced by a weight in the hollow col- 
umn, can be quickly and easily raised or 
lowered, swung to either side, and 
locked in position. The column is graduated by a vertical line its 
full length, making it easily possible to set the center of the table in 
line with the spindle at any point of vertical adjustment. The size 
of the table is 10 by 10 in., the distance from the column to the spindle 
is 73% in., and it will drill to the center of 15% in. Reference made 
to this machine a few weeks ago in this paper stated that it would 
drill to the center of 5% in. This was a misprint. The capacity of 
the machine is from 0 to % in., and the speed of the drills 200 to 1500 
revolutions. The countershaft is securely bolted to the base, and has 
a speed of 350 r. p. m. The drill is built by the Patterson Tool & 
Supply Company, Dayton, Ohio. 
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The Induction Motor in Iron Works. 


The new plant of the Union Malleable Iron Company, of East 
Moline, Ills., affords a good example of the application of elec- 
tricity to industrial plants. This plant employs about 500 men and 
is modern in every feature of its design. It is, in fact, one of the most 
complete establishments of its kind in the country. The buildings 
are of brick and steel, and are laid out with a view to the simple and 
efficient working of the plant. The foundry has a length of 415 ft. 
and a width of 150 ft. In separate annexes it has three air furnaces 
and one cupola. In the annealing room are 8 large gas-heated ovens 
and an electric traveling crane with a span of 51 feet. 

In the engine room are two Westinghouse generators, one of 180 
kw, giving three-phase currents at 440 volts, and driven by a belt- 
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verberatory furnaces, one used for driving a Root blower for the 
cupola, one driving the machine shop equipment and one the carpen- 
ter shop equipment; three 10-hp motors, one running eight tumbling 
mills, one running the machinery of the pattern shop, and one oper- 
ating a pug mill; two 5-hp motors, one running the resin mills and 
centrifugal sand mixers (shown in Fig. 2), and one the cupola 
elevator. In addition to these, variable speed induction motors are 
used for operating the electric traveling crane in the annealing room, 
shown in Fig. 1. 





Interior Telephones. 


An artistic line of interior telephones manufactured by the Elec- 
trical Appliance Company, of Cincinnati, Ohio, is illustrated in the 





Fic. 1.—INpucTION Motors OPERATING CRANE. 


connected Russell engine of 300 hp.; the other machine is of 75 kw, 
giving three-phase currents at 440 volts, belt-connected to a 125-hp 
Buckeye engine. These machines operate in parallel. 

Current is furnished for 45 Manhattan multiple-are lights and 
450 incandescent lamps, and to the following three-phase Westing- 
house motors: Two 50-hp motors, each operaitng 32 tumbling mills, 


4 
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MOTORS OPERATING TWO RESIN MILLS. 


FIG. 2.—INDUCTION 


an exhaust fan and two stands of emery wheels; six 20-hp motors, 
three of which are connected to Sturtevant pressure blowers for re- 


accompanying engravings. . The instruments are compact, durable 
and reliable, and as they are wholly of metal this permits of their 
being finished in any metallic finish that may be required to match 
the hardware of the offices in which they are to be placed. Examples 
of these finishes are nickel plate, oxidized copper, barf-barf, etc. 

The desk set is, as will be seen, especially handsome in appearance. 
It is complete within itself, the switch for inter-communication be- 
ing on the base as illustrated. The absence of exposed wires is 
noticeable, all mechanism being concealed by the base and pedestal. 
The wiring for the inter-communicating system is so arranged that 
it is not necessary that the switch be returned to its “home button” 
after using in order that that station may be called, and they may be 
wired to suit any conditions that can be met by a telephone. 

An important part of any telephone equipment is the receiver. 
This company is now manufacturing 
a watch case receiver especially de- 
signed for these instruments that is 
claimed to be a decided improvement 
over anything of the kind in that line. 
Its construction is such that although 
it has but a single coil it has double 
poles—coils of this kind with a core 
properly designed acting upon both 
poles with the greatest magnetic ef- 
ficiency. The mechanical features 
contribute to the receivers’ general 
efficiency in no small degree, viz., a 
full strong thread for the cap with 
correct and ample seat for the dia- 
phragm which is of steel; double 
magnets of the best magnet steel; 
Norway iron pole correct, 
uniform and permanent distance be- 
tween the diaphragm and poles; no exposed wires to be easily broken; 
cord-tip binding posts which cannot turn. 





pieces, 


FIG. I.—DESK SET. 
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The transmitter is extremely sensitive and will transmit articulate 
sound correctly. It is a well-known fact that a transmitter may be 
sensitive to ordinary noise and yet not transmit articulate sound even 





FIGS. 2 AND 3.—-INTERIOR TELEPHONES. 


in the absence of other noises. The presence of foreign sounds does 
not interfere with this transmitter, some of them being in use in close 
proximity to circular saws and kindred machinery in operation. These 
results are brought about by proper design of all parts of the in- 
strument with reference to each other. 





A New Extension Circuit Device. 





A telephone extension signaling device without magnet coils of any 
description that does not insert any extra resistance in the circuit, 
and that resets itself after every signal, has been brought out by the 
Garton-Daniels Company, of Keokuk, Iowa, and is known as the 





FIGS. I AND 2.—EXTENSION CIRCUIT RINGER. 


G.-D. Extension Circuit Ringer. In Fig. 1 the device is shown at- 
tached to the front of the magneto box. Fig. 2 gives a larger view 
of the device. 

It will be noted that a lever, extending upward, is held against the 
bell-clapper of the magneto. When the bell-clapper vibrates, the ex- 





FIGS. 3 AND 4.—EXTENSION CIRCUIT CLOSER. 


tension circuit is closed, reproducing the signal wherever the bell is 
located. As soon as the bell-clapper of the magneto comes to rest, 
the circuit is again opened automatically. 

In the usual forms of extension circuit-closing devices, a coil is 
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depended upon to release a shutter, which closes the circuit when it 
falls. The troubles and annoyances incident to their use, are obviated 
by the use of this iype of ringer. This device may also be used on 
party lines, where an ordinary drop would be of no value. The fact, 
that it introduces no resistance in the circuit will appeal to prac- 
tical telephone men. 

Fig. 3 shows an ordinary drop shutter, circuit closing device, now 
being placed on the market by the same company. This differs from 
present forms, in that it is not dependent on the action of a magnet, 
but is dependent on the motion of the bell-clapper of the magneto. 
It differs from the ringer above described in that it must be reset 
after each signal. This circuit-closing device is shown in position on 
the front of a magneto in Fig. 4. 





Direct-Acting Pressure Pumps. 





We illustrate herewith one of the latest types of compound, direct- 
acting pressure pumps. The pump shown is one of the largest of its 
type built, and will be installed by the Columbia Gold Mining Com- 
pany, of Oregon, and operated condensing. 

The pump was built for mine station work, the water end being 
designed for a working pressure of 600 Ibs. per square inch, with 
ample margin for safety. The valves are of bronze of a special com- 
position and type, seating on steel seats and located in individual 
chambers easy of access. 

The entire water end is made of a special semi-steel composition. 
An extension piece is provided with an adjustable shoe for the gui- 
dance and support of the plunger. The water plungers are of bronze 
and of the trombone type and packed, reciprocating through deep 





DIRECT-ACTING PRESSURE PUMP. 


glands easily accessible. The entire water end is mounted on heavy 
cast iron foot pieces. The steam end is of the cross-head type, lagged 
in polished steel. The steam valves are of the Corliss type, the area 
of ports for the induction and eduction of steam being especially 
liberal. 

The valve adjustment is on the outside. Special equalizing valves 
are provided, and the rock stand supporting the valve gear is located 
in such a manner as to least interfere with the inspection of the work- 
ing parts and to obviate any trouble due to vibration. The cross- 
heads are of a special type, being guided on the lower tie rod. The 
pump is one of a line of similar ones made by the Stilwell-Bierce & 
Smith-Vaile Company, Dayton, Ohio. 





Motor Controller. 





The accompanying illustrations represent a type of motor control- 
ler manufactured by the Electric Controller & Supply Company, of 
Cleveland, Ohio, which have a number of distinctive features, making 
them unusually well suited for crane service and other similar uses. 

The apparatus is self-contained, and all working and live parts are 
under cover, thus protecting them from injury, dust and consequent 
short-circuiting of the latter, and avoiding the possibility of the eyes 
of the operator being injured by flashing. At the same time all re- 
newable parts are readily accessible, and repairs can be made without 
removing the apparatus from place, or in any way disturbing 
the parts other than those upon which repairs are to be made. 

The apparatus is so designed and arranged that the electrical con- 
tacts are placed directly under top cover instead of on the vertical 
faces of the controller. Hence, in installing a series of controllers, 
as in case of a traveling crane, the controllers can be set snugly side 
by side, no clearance between them being necessary. This brings 
the handles close together and makes it easy for the operator to 
reach them. The throw of the lever is extremely short, which is also 
an important item of advantage to the operator in handling a series 
of three or four controllers set side by side. 
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Ample resistance is provided for. The manufacturers state they 
can meet any specifications or requirements as to the resistance of 
these machines. The resistance is made up in compact, readily re- 
newable sections, being wound around insulated tubes, which give 
it rigidity, preventing the coils from dropping down and avoiding 
consequent short-circuiting. The design of the apparatus insures 





FIG. I.—CONTROLLER WITH COVERINGS REMOVED. 


thorough ventilation of the resistance, thus enabling it to carry a 
higher current without injury, and increasing the life and service- 
ability of the controller. All resistance is contained in the frame of 
the controller, no separate resistance boxes being required. Hence, 
with ordinary series-wound motors there are only four connections 
to be made. The contact arm is provided with blow-out magnets, 
which obviate arcing, and thus protect the brushes and segments and 
prolong their life. The controller is operated by a single lever which 
works smoothly, as is particularly desirable for crane service. A 
reliable center stop holds the arm firmly in the off position while 
not in use, thus preventing jarring onto contact. No separate re- 
versing switch is required. The controller can be placed on the 
floor of a building or cage, or can be inverted, and anchored or sus- 
pended from above as is sometimes desirable in crane service. There 
is no combustible imaterial whatever used in the construction of the 
apparatus. 

The controllers are made in three sizes with, respectively, 24, 16 
and 12 steps. The 24-step machine is for crane hoists, and for other 
work where a wide range of speed control is required. The 16-step 
machine is particularly suited for the bridge-travel motion, and the 
12-step machine for the trolley motion, of electric traveling cranes. 





A Large Transformer Contract. 





The Chambly Manufacturing Company has recently placed with 
the Westinghquse Electric & Manufacturing Company the largest 
single order for transformers ever recorded. This order comprises 
20 2750-kw transformers of the Westinghouse air-blast type. Each 
of these, with an output of over 3600 hp of electrical energy, weighs 
approximately 11 tons and stands 9g ft. high. 

Of the 20 units, 10 are used to raise the voltage from 2200 to 25,000 
volts at 8000 alternations. The input is two-phase and the output 
three-phase. The remaining 10 transformers, for lowering the volt- 
age, receive the three-phase line current at 22,000 volts and deliver 
a two-phase current at 2400 or 4800 volts as required. 

The blowers for furnishing the air blast for cooling both the rais- 
ing and lowering transformers are operated by Westinghouse type 
C induction motors. The well-known Westinghouse methods of con- 
struction are employed in these transformers, both primary and sec- 
ondary being divided into several flat coils wound with many layers, 
and few turns per layer, each coil being insulated separately. The 
advantages of this construction are that it divides the total 





FIG. 2.—CONTROLLER VIEWED FROM OVER- 
HEAD, SHOWING CONTACT FACE. 
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e. m. f. between the several coils, reducing proportionately the strain 
of each individual coil; also it divides the e..m. f. in a single coil 
between many layers, thus reducing the potential between the adja- 
cent layers. The regulation of the transformers is also improved, and 
the windings may be connected easily in series or multiple, thus giv- 
ing a wide range of e. m. f. Also in case of damage to a coil a sub- 
stitute may be provided with but little trouble, 
and without sending the transformer to the 
works. 

Iron and copper have been carefully pro- 
portioned to secure the minimum losses, and 
the efficiency of the transformers is very high, 
being considerably over 98 per cent. It is 
however, not sufficient that the loss in a trans- 
former be low when it is first installed, for, 
as is now generally known, much of the iron 
that has been used in transformers when sub- 
jected to the conditions prevailing in continued 
service is subject to a material deterioration, 
more or less rapid, with the result of a corre- 
sponding material increase in the iron losses. 
In some cases this increase has amounted to a 
doubling of the loss found in the transformer 
when first installed. The Westinghouse engi- 
neers early discovered this characteristic and 
at once began a careful and systematic study 
of the subject, with the ultimate result that 
there was established a special and thorough 
process for the manufacture and treatment of 
transformer iron. Entire success was attained 
in producing an iron at once capable of high 
magnetization with comparatively little energy 
and having a stable character completely re- 
sisting the tendency to deteriorate in service 
with consequently increased losses. The change from two to three- 
phase and from three to two-phase current is secured by means of the 
special windings, invented by Mr. C. F. Scott, of the Westinghouse 


Company. 





Improved Hand Milling Machine. 





The machine illustrated herewith is the new No. 2 Universal Hand 
Miller built by the Whitney Manufacturing Company, of Hartford, 
Conn. The patents on the Woodruff sys- 
tem of keying are controlled by this con- 
cern, who allow all manufacturers full 
privileges on simply purchasing keys 
and cutters from them. The Woodruff 
system is now well-known, and has been 
adopted by a large number of the lead- 
ing manufacturers in various lines in the 
United States. The hand milling ma- 
chine illustrated is furnished with a feed 
weight attachment by means of which 
both the head and table may be fed auto- 
matically through short distances. It 
will therefore cut automatically all sizes 
of key-seats for the Woodruff system. 
The spindle is double geared and the side driving pulleys are of dif- 
ferent diameters and are interchangeable. This combination gives 12 
spindle speeds. It also makes the machine sensitive for light and 
high-speed milling, and gives extreme power for heavy work. The 
vertical and horizontal feeds being independent, permit work to be 
held close to the table and make the machine adapted for a wide range 
of profiling operations. The spindle head is operated by a lever, as 
shown, and it is accurately counterbalanced. This feature may be 
readily appreciated, as delicate vertical milling may be done without 
danger of breaking cutters, regardless of the weight which may be 
applied to the table. 

Adjustable stops are furnished for limiting travel of both head 
and table in either direction. The table has both hand lever feed and 
hand screw feed, and the change from one to the other can be made 
instantly. The elevating screw for the knee is provided with ball- 
bearing thrust collars for reducing friction. These machines are 
well adapted for use in electrical manufacturing establishments, one 
such company in New York and Chicago having over 25 in use. 
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Financial Intelligence. 


THE WEEK IN WALL STREET.—In‘the money market call 
money closed at 2 per cent. Time money is quoted at 3@3% per 
cent for 30 to 90 days, and 34%4@4 per cent for longer periods. The 
stock market was very irregular, and speculation was uncertain and 
variable. Tractions and electrics were, for the most part, steady 
and stronger, the tendency in all being upward. All the principal 
stocks of this class closed with substantial gains, the advances being 
as follows: Brooklyn Rapid Transit, 254 points; General Electric, 2; 
Metropolitan Street Railway, 2%, and Western Union, 1%. In 
outside securities the market was quite active. Early in the week 
the market was depressed, but this feeling gave way to one of 
buoyancy toward the end. Among the gains are noted Electric 
Boat, pfd., 2% points, and General Carriage, 134 points. Following 
are the closing quotations at the four principal financial centers: 


NEW YORK. 
Jan. 19. Jan. 26. Jan. 19. Jan. 26. 
Gen. ‘~~ eh 186 J = a wae” baatvraveres 15 J 16 
yn. ere 75 7 Se. eee 35 30 
Met. St. Ry eva oe'eve & si 162% Ch, TOP i a's 6 se cece sevde 2u 436 
re’ St eee - g Ill. Elec. Veh. Tran.... “% 
West. Un. Tel.......... 81% 83 N. E. Elec. Veh. Tran... 3 24 
Ss Be Svs vcceces — ~= N. Y. Elec. Veh. Tran... 4% 4 
Com. Cable........-.... -_ Tel. & Tel. Co. of Am... 4% 4 
oS eee 28 29 BERG GEG: WOls 6500 00086 338 117 
Elec. Boat, pfd......... 50 52 > a Se a roe 174 174 
BOSTON. 
an. 19. Jan. 26. an. 19. Jan. 26, 
New Eng. Tel........ Ja = J — DU Aaa nes sass Ja 6 oJ 
BROK. TE]. os sccccccsecs —- 2% OG, BieC., PIG. ccevcce — *160 
Westing. Elec.......... — *s5 Am. Tel. & Tel......... 157 161% 
Westing. Elec., pfd..... —- — Boston Elec. Light...... 205 — 
PHILADELPHIA. 
Jan. 19. Jan. 26. an. 19. Jan. 26. 
Bhec. Stor. Bat... cccecs 8° J 77 ig) eee Ja 6° J 7% 
Elec. Stor. Bat., pfd..... bo 80 PO. as VON + s65a0600%-0 2 2 
Beet: Co. OF AM, ccc cices 9 8 Pa. Elec. Veh., pfd..... 1 I 
Gen. Elec. Auto........ ~- -- oe, errr re 33% 31% 
CHICAGO. 
Jan. 19. Jan. 26. Jan. 19. Jan. 26. 
Chicago Edison......... 151 J 150 Chicago Telep. Co...... 253 255 
CRG, CAE BPs es cccccecs 253 255 Union Traction......... 12 11 
NGG? EMEMOR i ci cecaveces 15% 15% Union Traction, pfd.... 49 49 
Nat’! Carbon, pfd....... 83 84 Northwest Elev. Com... 27 27 
* Asked. 


TELEPHONE, TELEGRAPH & CABLE.—President Latta, of 
the Telegraph, Telephone & Cable Company, has sent the following 
notice to stockholders: “The debts of the company, which were in- 
curred in the purchase of a large block of stock of the Erie Tele- 
phone & Telegraph Company, have been liquidated, until now they 
amount to but $379,000. This sum, represented by several notes, 
is due and payable part on Feb. 1 and the balance on March 1, 1901. 
In addition thereto, there is due to your subsidiary companies for 
labor and material expended on construction, which will carry them 
to March 1 of this year, $75,000. With these paid, there will be 
in the treasury of your company, free and clear, $2,100,000 par value 
Erie Telegraph & Telephone Company, and stocks and other securi- 
ties of companies controlled by this company of a par value of 
$2,289,066, which have cost your company $844,366. There are also 
due and payable assessments in arrears amounting to $1,164,817, 
which when paid will be used to liquidate the above floating debt, 
leaving a cash balance in your treasury of $710,817 besides the as- 
sets above noted.” The notice continues with a request for the pay- 
ment of assessments in arrears, and states that when this is done 
a plan to make the stock full paid will be laid before the stock- 
holders. A special committee has been appointed to consider the 
question of recapitalization, as follows: Randall Morgan, Frank A. 
Cutting, James Moses, W. H. Butler, F. M. Kelley, Frank Tilford 
and H. R. Wilson. 


SOUTH JERSEY ELECTRIC.—The South Jersey Electric & 
Traction Company, recently incorporated by the United Coke & Gas 
Company interests, is building a 100-oven coke and gas plant at 
Camden, and when completed gas will be piped to Trenton, Glou- 
cester, Woodbury, Haddonfield and Merchantsville. All the con- 
nections have been made, excepting the main line to Trenton, 32 
miles in length, now being laid. The South Jersey Company owns 
the Trenton Gas & Electric Company, the Camden Gas Light Com 
pany, the Camden Electric Company, the Camden & Gloucester 
Traction Company, the Woodbury Gas Company, the Haddonfield 
Gas Company, the Haddonfield Electric Company, and the Mer- 
chantsville Gas Company. Its capital is $6,000,000, all common shares, 
par $100, and it has $6,000,000 5 per cent bonds. About $5,000,000 
of the stock and $5,000,000 of the bonds have been issued. No of- 


fering has yet been made to the public. The United Coke & Gas 
Company, W. L. Elkins, Jr., president, holds all the stock. The 
Otto Hoffman Bi-Product process will be used at the Camden plant. 
This is the same process as that employed by the New England 
Gas & Coke Company at Everett, Mass. The United Gas & Coke 
Company, which owns this process, is building 900 ovens at Chicago 
for the Chicago Bi-Product Coke Company, and 100 ovens for the 
Birmingham, Ala., Coke & Gas Company. 


DIVIDENDS.—The New England Telephone & Telegraph Com- 
pany has declared a regular quarterly dividend of $1.50, payable 
Feb. 15. The Westinghouse Electric & Manufacturing Company has 
declared a regular quarterly dividend of 1% per cent on the assent- 
ing stock, payable Feb. 15. Coney Island & Brooklyn has declared 
the regular quarterly dividend of 2%4 per cent and an extra dividend 
of 2 per cent, payable Feb. 1. The Central London Underground 
Railway has declared a dividend for the first five months of its ex- 
istence at the rate of 3 per cent per annum. The Cincinnati, Newport 
& Covington Street Railway has declared a quarterly dividend of 
¥% per cent, payable Feb. 1. This is an increase of 1 per cent for the 
year over last year, and will be 3 per cent for 1901. Tht dividends 
are always declared out of the earnings of the previous year. Last 
year they were 7 per cent. The Twin City Rapid Transit Co. has de- 
clared a dividend of 11% per cent on its common stock, payable Feb. 
15; the company paid a dividend of 1% per cent in August, making 3 
per cent for the year. The Bell Telephone Company of Philadelphia 
has declared the regular quarterly dividend of 2 per cent, payable 
Jan. 28. 

MORE MANCHESTER MANIPULATION.—The Manchester 
Traction, Light & Power Company has been incorporated to con- 
solidate six traction, light and power companies, operating in and 
adjacent to Manchester, N. H. The new company will have $1,500,- 
000 5 per cent bonds and $1,500,000 stock. The bonds have been 
sold to Vermilye & Co., and the stock has been placed through 
Messrs. Tucker, Anthony & Co. The Manchester Electric Company 
will be taken over. This company controls the Manchester Electric 
Light Company and the Manchester Street Railway Company. The 
following water-power companies have also been absorbed: The 
Garvins Falls Power Company, Hooksett Power Company, Greggs 
Falls Power and the Kelley’s Falls Power. These four power com- 
panies represent over 10,000 hp, all the water-power within 15 miles 
of Manchester, outside of the power controlled by the Amoskeag 
Mfg. Co. The gross earnings of these companies at the present 
time amount to about $450,000 per annum. Dividends of 6 per cent 
wil be paid on the stock. This deal is the sequel to a number of 
others made recently and noted in these columns. 


BOSTON LIGHTING SITUATION.—It is stated from Boston 
that the Morgan syndicate has not as yet released the Boston Elec- 
tric Light Company from the option given it to lease the same at a 
IO per cent rental. In consequence the directors of the Boston 
Electric Light Company have formally notified the Edison Electric 
Company that it cannot entertain the latter’s offer for a similar 
lease. The executive department of the Boston Electric Light Com- 
pany, owing to the sudden death of President Gilbert, is tempor- 
arily in charge of Director and Counsel Burdett, while the office of 
general manager is in charge of Sidney Hosmer. Regarding an 
additional issue of stock by the Edison Company an Edison director 
says: “During the past year our increased business has called for 
increased expenditures. In consequence it will be necessary for the 
company to issue additional capital stock as has been done nearly 
every year for 10 years past. When the new stock’ will be issued, 
or how much, has not yet been decided upon by the directors.” 


STANDARD UNDERGROUND CABLE CO.—The annual 
meeting of the stockholders of the Standard Underground Cable 
Company, of Pittsburg, was held last week. The report of the 
treasurer showed the condition of the finances of the company to be 
an excellent one. During the year $118,000 was paid in dividends. 
The three plants of the company located at Pittsburg, Perth Am- 
boy, N. J., and Oakland, Calif., are in full operation, and the ca- 
pacity of these works is estimated at an output of $4,000,000 per 
year. The following board of directors was elected: Mark W. 
Watson, James H. Willock, John D. Nicholson, John B. Jackson, 
John Moorhead, Jr., B. F. Jones, Robt. Pitcairn, J. N. Davidson and 
Josef W. Marsh. The officers are: Mark W. Watson, president; J. 
W. Marsh, vice-president and general manager; Frank A. Rinehart, 
secretary-treasurer, and Charles M. Hagen, auditor. 


CINCINNATI, OHIO.—The directors of the Cincinnati Street 
Railway Company have voted to accept the proposition for the lease 
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of the company’s system to the Widener-Elkins-Dolan syndicate, 
subject, however, to the vote of the stockholders. A meeting of the 
stockholders will be held on Feb. 21 to pass upon the matter. The 
proposition is for the lease of the system to a company to be incor- 
porated under the laws of Ohio for $2,000,000, for the remainder of 
the 50-year franchise held by the Cincinnati company. The lessee 
company guarantees 5% per cent on the stock of the Cincinnati 
company for the first year, 5% per cent the second year, 534 per 
cent the third year, and 6 per cent per annum thereafter. The Cin- 
cinnati Street Railway Company now pays 5 per cent per annum, 
and has done so for some years. 

MISSISSIPPI VALLEY TELEPHONE.—A receiver has been 
appointed for the Missisippi Valley Telephone Company, operating 
in St. Paul and Minnesota in competition with the Northwestern 
Telephone Exchange Company (Erie Telegraph). The plant rep- 
resents an investment of about $700,000. The company has about 
$100,000 of outstanding debts, of which $80,000 is owing to the 
Roeblings. The company has 1114 subscribers in St. Paul and 2400 
in Minneapolis. 

THE YOUNGSTOWN & SHARON RAILWAY & LIGHT 
COMPANY, Youngstown, Ohio, has filed a mortgage for $1,000,- 
000 to the New York Security & Trust Company to secure a bond 
issue of $2,500,000. The company controls all the railway and 
electric light properties in Youngstown, Sharon, Sharpesville and 
New Castle, which have been recently bought up by the Penhale- 
Devitt syndicate of New York and Chicago capitalists. The money 
will be spent in extensive improvements now under way. 





Commercial Intelligence. 


THE WEEK IN TRADE.—While there were some irregulari- 
ties in different sections of the country and in the various industries, 
trade on the whole was satisfactory and of a practically normal vol- 
ume. Relatively the best reports, as pointed out by Bradstreet’s, 
come from the Pacific Coast, the South and the Southwest, where 
the spring demand is opening up well. Unseasonable weather, par- 
ticularly in the East, had a depressing effect on retail trade; yet the 
situation was not devoid of points of strength. Bank clearings and 
railroad earnings make very good comparisons with similar periods 
in preceding years, while business embarassments are about normal. 
Gross railway earnings on 61 roads for the first two weeks of Janu- 
ary aggregate $16,800,000, a gain over the same period a year ago of 
9.6 per cent. For the month of November net earnings of 13 roads 
show a gain of 2.1 per cent on a gain in gross receipts of 3.9 per cent. 
The business failures for the week, as reported by Bradstreet’s, 
number 281, against 290 the week previous; 252 the same week a 
year ago, 246 in 1899, 288 in 1898 and 326 in 1897. In the iron mar- 
ket the feature of the week was the placing of orders for Bessemer 
pig at equivalent to $13.25 at Pittsburg. This has steadied the mar- 
ket generally, except for foundry grades, which are weak. A feature 
in the export line was the shipment of 3000 tons steel billets to 
Glasgow from Birmingham, the largest shipment of this material 
ever sent abroad from the South. New business in export trade in 
crude iron or steel is reported small. Heavy quantities of railway 
material to replace that destroyed in China may be placed in this 
country. In the metal market copper was quiet but steady. More 
business was done for the home trade, but very little for export. 
Quotations are 1634 cents for Lake; 16% cents for electrolytic in 
cakes and ingots; casting, 16% cents. 


ORDERS FOR CRANES.—The Case Manufacturing Company, 
of Columbus, Ohio, report to us the following recent orders: Com- 
plete 15-ton trolley, Rarig Engineering Company, Columbus, Ohio; 
75-ton 65-ft. span, 3-motor traveling crane, St. Louis Transit Com- 
pany, St. Louis; 8-ton 23-ft. jib crane, Gerst Bros. Manufacturing 
Company, St. Louis, Mo.; 5-ton 18-ft. jib crane, Humphreys Manu- 
facturing Company, Mansfield, Ohio; 3-ton 30-ft. jib crane, Aben- 
droth Bros., Port Chester, N. Y.; 2-ton 13-ft. jib crane, P. C.C. & 
St. L. R’y, Denison Shops; 10-ton and 1 12-ton jib crane, New Jer- 
sey Foundry & Machine Company, Passaic, N. J.; 75-ton 47-ft. span, 
4-motor crane, St. Lawrence Construction Company, Massena, N. 
Y.; 40-ton 3-motor trolley, complete, Rarig Engineering Company, 
Dakrum, Ohio; 12-ton trolley, complete, Pittsburg Steel Foundry, 
Pittsburg, Pa.; 2-ton 36-ft. span, 3-motor crane, F. Hammer Paint 
Co., St. Louis, Mo.; 3-ton, with 5-ton auxiliary, 4-motor crane, Cop- 
per King, San Francisco, Calif.; 25-ton trolley, complete, with con- 
nections, Totten & Hogg Iron & Steel Foundry Company, Pitts- 
burg, Pa.; 15-ton 5-motor crane, Canton Roll & Machine Company, 
Canton, Ohio; 15-ton 2-motor, 2 5-ton 2-motor trolleys, Scullin- 
Gallagher Iron & Steel Company, St. Louis, Mo.; 4-ton 3-motor 
18-ft. span traveling crane, Otis Elevator Company, Chicago, IIls. ; 
15-ton 56-ft. span, 3-motor crane, Niles Iron & Sheet Company, 
Niles, Ohio; 30-ton 3-motor crane, with auxiliary hoist, Bullock 
Electric & Manufacturing Company, Cincinnati, Ohio; two 50-ton 
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60-ft. span, I 25-ton 39-ft. span and 25-ton 24-ft. span, 4-motor 
traveling cranes for Chicago & Alton R’y, Bloomington, Ills.; 15- 
ton 4I-ft. span, 3-motor crane, National Gear Wheel & Foundry 
Company, Allegheny, Pa.; 5-ton 11-ft. jib crane, American Rolling 
Mill Company, Middletown, Ohio; 10-ton hand-power traveling 
crane, McCloud River Electrical Power Company, San Francisco, 
Calif.; 5-ton 26-ft. span 3-motor crane, National Tube Company, 
McKeesport, Pa. 

MR. A. L. BAGNALL, of Bagnall & Hilles, of Yokohama, etc., 
who is making his headquarters at 15 Cortlandt Street, has just 
placed some large contracts for their sixth electric road in the Far 
East. It is the equipment for the Tokio Electric Railway Company, 
for which Mr. Kodama is consulting engineer. There will be 35 
miles of track with 55-lb. rails. There will be three General Elec- 
tric generators of 250 kw each, and three Skinner engines, direct- 
connected compound. The boilers will be of Babcock & Wilcox 
type, 1000 hp. The track will have Crown bonds, and the line ma- 
terial, like the motors, will be General Electric. The trucks will 
be Peckham, but the 40 car bodies will be made in Japan. There 
will also be two 25-kw boosters. Mr. Bagnall has also been buying 
additional G. E. equipment for the lighting concern at Manila 
called La Electricista. It has 600-kw incandescent and 4 Brush arc 
lighters already, and this is now being supplemented by two 400-kw 
single-phase generators and an 8o-arc lighter. The steam plant will 
be two 600-hp Buckeye engines, cross compound, and four 250-hp 
Aultman & Taylor, B. & W. boilers. New York Insulated wire will 
be used. 

MACHINE TOOLS.—Quite an interesting consolidation of in- 
terests was the combining of the Niles Tool Works Company, the 
Bement-Miles Company and the Pond Machine Tool Company, as 
noted some time ago. The consolidation known as the Niles-Be- 
ment-Pond Company has now purchased the business of the Pratt 
& Whitney Company, of Hartford. The three first-mentioned com- 
panies were makers of heavy machine tools and had been leaders in 
their lines for years. The addition of the Pratt & Whitney Com- 
pany’s business will enable them to make a lighter line of machines 
and small tools as well as the heavier ones. The new officers of the 
Pratt & Whitney Company are R. C. McKinney, president; W. L. 
Clark, vice-president; C. L. Cornell, treasurer; Francis C. Pratt, 
secretary, the other directors being Messrs. T. T. Gaff, F. W. Gor- 
don, Amos Whitney, C. C. Cuyler, George W. M. Reed and James 
K, Cullen. 


THE CINCINNATI TOOL COMPANY, which has been situa- 
ted at Pearl and Ludlow Streets, Cincinnati, for some years, has re- 
cently removed its plant to Waverly Avenue, Norwood. It has 
in its new quarters about 10,000 square ft. more space than it had in 
the old quarters, which is indicative of the prosperous condition of 
this company’s business, built up by the efforts of Mr. E. H. Har- 
grave, president and general manager. He has great faith in the for- 
eign business, and believes that the manufacturing concerns of this 
country will do more foreign business this year than ever before. 
As Mr. Hargrave has made some extensive trips abroad and has kept 
closely in touch with the foreign buyers, he is in a position to ex- 
press himself with authority upon this subject. 

CONTRACTS FOR RAILWAY EQUIPMENT.—Park & Ham- 
ilton, contractors for the Youngstown & Sharon Electric Railway, 
have placed a contract with the International Power Company, 
Providence, R. I., for two 1000-hp horizontal cross compound en- 
gines for the large power house now building at Youngstown. 
They have also placed a contract with the American Electrical 
Works, of Providence, for all the wire to be used on the Sharon and 
Sharpesville roads. The two contracts aggregate more than 
$150,000. 

THE WESTERN ELECTRIC COMPANY, Chicago, is erecting 
a new cable factory 250 ft. square on its new property at Polk and 
Beach Streets. The building will be of common mill construction, 
and will be only temporary. It has completed and equipped its new 
foundry and machine shops, 50 x 160 ft., on the corner of Harrison 
and Jeffeson Streets. The company is extremely busy in all lines of 
product. 

GENERAL ELECTRIC COMPANY has received an award of 
contract for $3,584 for direct-connected generator set for Puget 
Sound Navy Yard, and $410 for switchboard. The Pawling & 
Harnischfeger Company has a contract of $3,100 for an electric trav- 
erling crane; Dietrich & Harvey Machine Company, Baltimore, 
$5,193, for a motor-driven planer, and Niles Tool Works, Hamilton, 
Ohio, $2,810 for a motor-driven double angle shear. 


MOSCOW TROLLEYS.—The Moscow, Russia, Municipal Coun- 
cil has decided on the extension of its present system of street rail- 
ways, and also on the transformation of those now worked by 
horse-power into electric traction. The extension will be about 96% 
miles. The trolley system will be the one adopted in almost every 


quarter of the city, with the exception of certain parts where ac- 
cumulators will be used. 
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EXPORTS OF ELECTRICAL MATERIAL.—The following 
were the exports of electrical material from the port of New York for 
the week ended Jan. 16: Antwerp—30 packages electrical material, 
$4,790. Argentine Republic—119 cases electrical material, $7,131; 20 
cases electrical machinery, $1,382. British Possessions in Africa—i8 
packages electrical material, $1,691. British Guiana—33 cases elec- 
trical material, $868. British Australia—64 cases electrical machinery, 
$30,888 ; 31 cases electrical machinery, $2,471 ; 26 packages electric rail- 
road material, $11,655; 17 cases electrical machinery, $2,472. Bristol— 
I case electrical machinery, $50. Brazil—256 packages electrical ma- 
terial, $15,483; 136 cases electrical machinery, $63,575. British East 
Indies—2 packages electrical material, $15; 3 cases electrical machin- 
ery, $2,434. British West Indies—88 cases electrical material, $2,434; 
2 cases motor vehicle parts, $328. Cuba—6o packages electrical ma- 
terial, $132. China—2 cases electrical material, $132. Central Amer- 
ica—g packages electrical material, $324. Dutch West Indies—17 
packages electrical material, $852. Danish West Indies—1o packages 
electrical material, $138. EEcuador—s5 cases electrical material, $109. 
Genoa—30 packages electrical material, $22,043. Glasgow—31 pack- 
ages electrical machinery, $12,210; 267 packages electrical material, 
$69,021. Havre—74 packages electrical material, $9,225; 2 packages 
automobiles, $2,520. Hamburg—2 packages electrical machinery, 
$2,653; 125 packages electrical material, $6,327. Japan—244 packages 
electrical material, $16,327 ; 1 automobile, $750; 32 packages electrical 
machinery, $10,853. Korea—53 packages electrical material, $2,555. 
Liverpool—45 packages electrical machinery, $4,225; 208 packages 
electrical material, $5,701 ; 80 packages motor trucks, $3,800. London 
—163 cases electrical machinery, $4,700; 188 packages electrical ma- 
terial, $17,117. Mexico—159 cases electrical material, $8,236; 1 case 
automobile parts, $17; 2 packages electrical machinery, $17. New- 
foundland—18 packages electrical material, $2,475. Nova Scotia—6 
packages electrical material, $236. Newcastle—233 packages elec- 
trical machinery, $8,400; 2 cases electrical material, $150. Philippines 
—187 packages electrical machinery, $12,810. Peru—88 packages elec- 
trical material, $3,474. Rouen—1 case electrical material, $140. 
Southampton—z24 packages electrical material, $127. United States of 
Colombia—7 cases electrical material, $720. Venezuela—1o pack- 
ages electrical material, $145. 

THE FAN MOTOR SEASON is just beginning and the manu- 
facturers now make their announcements as to the novelties in that 
line they are about to put on the market. From a humble start, the 
fan motor has been built up into an important part of electrical in- 
dustry, and the current required to run them constitutes a welcome 
addition to the central station load at a time of year when the de- 
mand for light: begins to fall off. In spite of the fact that thousands 
of fan motors now in service have been running for years, and are 
brought out of their curl papers with the first breath of spring, like 
the opening buds, the call for new stock and new styles is ceaseless ; 
and in no piece of electrical machinery is improvement more mani- 
fest. This year manufacturers are looking for a good trade not only 
here but abroad, the taste for a cooling breeze being like that for ice 
cream—once acquired never lost. Interviews with all the makers 
show a hopeful state of feeling, with an indication of a firm resolve 
to maintain prices. It would seem the part of wisdom for purchasers 
to file their orders early, especially if outside this country, which is 
the great fan producer of the world; for it seems to happen each year 
with the burst of summer heat, that there is a terrible scramble for 
fans, and many a customer has to be disappointed; while on the other 
hand, the manufacturer, if advised by early orders, can plan his out- 
put on the proper scale. 

WATER POWER IN MEXICO.—The Mexican Department of 
Public Works has made a contract with Sefor Don Martin de 
Irigoyen, representing Messrs. Gastinel, Arnaud and Urquija, for 
the use, as motive power, of the waters of the Lerma River in the 
State of Michoacan. In conformity with the terms of this contract 
the concessionaires may employ up to 4,000 liters of water per sec- 
ond, diverting same from the channel of the Lerma River in the 
district of Maravatio at the natural falls which exist at a point called 
“Arroyo Hondo,” situated on the boundary of the “Las Piedras” 
plantation, where it joins the village of Yurécuaro. The conces- 
sionaires are obliged to produce all the hydraulic power that may 
be obtained from the quantity of water mentioned, and to use same 
upon the spot or transform it into electric current and transmit it to 
such points as may best suit their convenience. A complete descrip- 
tion, together with plans and detailed drawings, must be submitted 
to and approved by the Government. Construction is to be com- 
menced within four months from the date of this approval, and must 
be completed within a period of five years from said date. The con- 
cessionaires have the right to import, free of duty, the instruments 
and apparatus necessary for the making of the survey and the con- 
struction and exploitation of the works. 

KIMBERLEY, S. A., PLANT.—The public electric-light plant at 
Kimberley was formally inaugurated on Oct. 15. The works have 
cost $125,000, and were carried out by Reunert & Lenz. The plant 
comprises the following: Two 212-hp boilers of 110 Ibs. steam ca- 
pacity, supplied by Messrs. Babcock & Wilcox; a 154-tube Green 
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economizer ; a Worthington horizontal and a compound vertical feed 
pump ; a 7000-zinc tube Worthington condenser ; a Worthington cool- 
ing tower served by a forced draught fan, driven by a 10-hp motor; 
two 2200-hp engines, supplied by McIntosh & Seymour, for driving 
two direct-coupled General Electric generators, each of 2500 16-cp 
lamp capacity; two 2!4-ton overhead tramways for the engine room, 
and an 8-slab marble switchboard, fitted with 28 instruments. Ac- 
mumulators are to be provided at an additional outlay of $25,000. 
The present capacity of the plant is 5000 16-cp lamps, but an increase 
is anticipated. A portion of the work was prosecuted during the 
siege, and the trenching operations were interpreted by the 
Boers to be connected with the laying of dynamite mines for their 
special benefit. 

WORK IN HOLLAND.—Mr. Frank D. Hill, U. S. Consul at 
Amsterdam, says: “The City Council of Amsterdam has voted 
$2,412,000 for an electric plant which is to furnish power for street 
cars, lighting, etc., in the city. It is gratifying to state that pros- 
pects seem fair for part at least of the supplies required to come 
irom the United States. The establishment of the plant will mark 
an epoch in Amsterdam’s progress, and the sum voted is large enough 
to provoke zeal in attempting to secure the work.” There are to be 
six generators of 650-kw capacity, six compound engines of 800-hp 
each, and fifteen Cornwall boilers. The dynamos are estimated to 
cost $96,000. For cables and transformers, $400,000 is set down, 
and $844,000 for 1000 meters. 

THE SANTAGERTRUTIS JUTE MILL COMPANY, of Ori- 
zaba, Mexico, whose president is Sir Weetman D. Pearson, of the 
well-known British contracting firm, who is building the $30,000,- 
ooo Tehuantepec Railroad for the Mexican Government, is about 
to increase its plant. The company at present operates a water- 
power plant of 1000 hp, which the directors have decided to imme- 
diately increase to 3000 hp. The original equipment is of European 
manufacture. Sir Weetman says that while the generators may 
possibly be purchased in Europe, the contract for the necessary ad- 
ditional turbines, etc., will come to the United States. He is au- 
thority for the statement that the plant will be augmented so as to 
develop 6000 hp in the near future. 

THE CHELTENHAM (ENGLAND) TRAMWAYS COM- 
PANY is at present making extensive purchases of American equip- 
ment, etc. The Lorain Steel Company has been awarded a con- 
tract for 800 tons of steel rails; the John A. Roebling’s Sons Com- 
pany, of New York, have secured a substantial order for wire, 
while the Morris Electric Company will ship about 100 tons of 
trolley poles, brackets, etc., manufactured by the Electric Railway 
Equipment Company, of Cincinnati, Ohio, and a quantity of gen- 
eral supplies. These contracts were placed by Mr. Thomas Nevins, 
of Thomas Nevins & Son, of East Orange, N. J., who sailed last 
Saturday for Europe. 

ELECTRICITY IN ROUMANIA.—tThere is a constantly grow- 
ing market in Roumania for turbine water wheel plants complete, 
and electric light and power machinery. The plant which furnishes 
all the light and power to the four towns of Sinaia, Campina, Dof- 
tana and Bashtenari is to be enlarged by the addition of new tur- 
bines of 700 horse-power and a corresponding electrical equip- 
ment. The Societe Steana uses electric motors in boring petroleum 
springs in the same region, and the use of electric power is becom- 
ing more general in the local industries. 

ELECTRIC LIGHTING IN GREAT BRITAIN.—At the last 
session of Parliament many towns and cities secured electric light- 
ing orders. The authorities at these places have so far completed 
their plans as to make preliminary estimates as to the probable cost: 
oft the work and the nature and extent of requirements in each case. 
Long Eaton is to borrow $75,000 and Macclesfield $125,000 to carry 
out the proposed schemes. Applications for loans for similar pur- 
poses have been made by the City Councils of Ripon and Llandudno. 


AUTOMOBILE OMNIBUSES.—Manager Howard Scribner, of 
the Fifth Avenue Stage Coach Line, has completed arrangements for 
the transfer of the automobile stages of the New Haven Stage Line 
to the Fifth Avenue line. The New Orange Street automobile stage 
line in New Haven, operated for more than a year as an experiment, 
has been given up because of lack of business sufficient to pay ex- 
penses. 

THE McGUIRE MANUFACTURING COMPANY, of Chicago, 
has obtained an order for 15 pair of trucks, which will be shipped 
for utilization by the Perth Tramways, Western Australia. The 
order was secured through R. W. Cameron & Co., of South Will- 
iam Street, New York City, which concern is reported to be pur- 
chasing considerable quantities of equipment, etc., requisitioned for 
by the Perth road. 

WIRING CONTRACT.—The contract for the electrical work 
for the large apartment hotel being erected for the Onward Con- 
struction Company, W. E. D. Stokes, treasurer, at West 73d 
and West 74th Streets and Boulevard, has been awarded to 
Mr. Frederick Pearce, of Rose Street. It is asserted that this is the 
largest single contract for wiring ever awarded in New York City. 
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METROLOLITAN ELECTRIC SUPPLY.—The Metropolitan Electric Sup- 
ply Company, Ltd., whose area of supply includes the parishes of Paddington, St. 
Marylebone, the St. Giles’ District, the Holborn District and the Strand District, 
intends to apply to Parliament next session for powers to lay a second distribut- 
ing system from each of its distributing stations. At the present time the com- 
pany is dependent on a single line of cables passing from its generating station 
at Willesden, along the towing path of the Grand Junction Canal to the several 
areas of supply. The second distributing system now propgsed will be separate 
and distinct from the existing trunk main, and will run by an entirely different 
route to the various areas of supply, and thus enable the company to give equal 
pressure and will better secure the continuance of the supply under all con- 
tingencies. 

BIG ELECTRIC SCHEME FOR SYDNEY, N. S. W.—A colossal scheme for 
supplying the whole of Sydney with electro-motive power, not only for lighting, 
but for transportation and general motive purposes, is now being worked out by 
the Public Works Department. For the generation of the necessary force it is 
proposed to utilize the Blue Mountain rivers, and to provide for water storage 
on a large scale. In the wet season it is estimated that 40,000,000 gals., or 
enough to keep the generating plant running at its utmost capacity for 150 days, 
can be stored without difficulty. The plant is to be of the most modern type. For 
the Sydney train and tramway services alone some 25,000 horse-power is re- 
quired. The total cost of the scheme is under £1,500,000, and the working ex- 
penses, including interest charges, are put down at £158,000. The estimated 
annual income is £639,000, but little doubt being entertained that a net profit 
of half a million sterling will be easily realized. 

A BIG ELECTRIC POWER SCHEME.—A bill has been deposited in the 
House of Commons to incorporate and confer powers on a company to be known 
as “The Derbyshire and Nottinghamshire Electric Power Company,” to be es- 
tablished for the purpose of ‘‘producing and supplying electrical energy” within 
the whole of the county of Nottingham and part of the county of Derby. The 
share and loan capital of the proposed company is fixed at £2,400,000, of which 
£600,000 may be raised by the issue of debenture stock, and £1,800,000 by the 
issue of £1 shares, but with the right to divide these shares into “preferred 
half-shares” and ‘‘deferred half-shares.”” The company asks for powers to pro- 
ceed to acquire the lands authorized to be taken under this bill as soon as £100,- 
ooo “of the capital of the company shall have been subscribed under contract 
binding the parties.’”” The promoters named in the bill are Sir Edward Hamer 
Carbutt, Bart., Mr. F. Faithfull Begg, Mr. F. Carver, Mr. F. Clench, Mr. Duke 
Fox, Mr. Archibald Grove, Mr. M. H. Mills, Mr. W. O. Plowright and Mr. J. W. 
Thonkerey. 

ELECTRICITY SUPPLY IN LANCASHIRE.—The Lancashire Electric 
Power Company, in accordance with the powers obtained under its act last ses- 
sion, has now offered terms to several local authorities in Lancashire for the 
supply of electricity in bulk. To the smaller urban districts, rural districts, etc., 
it offers the following terms, which are 20 per cent below the maximum rates 
which it is entitled to charge under the act: For a supply averaging 300 hours 
per quarter, 1.87d. (3.74 cents) per unit; for a supply averaging 400 hours, 1.60d. 
(3.20 cents); 500 hours, 1.44d. (2.88 cents), and 600 hours, 1.33d. (2.66 cents). 
The following figures show the cost at which electrical energy is generated by 
the various local authorities who have generating stations within the area of 
supply, the figures being calculated from last year’s official returns and includ- 
ing interest on capital expended on generating plant and a proportion of the 
expenses of management, but not including the cost of distribution or the in- 
terest, etc., on the capital expended upon distributing mains: Southport, 2.23d. 
per unit; Burnley, 2.40d. per unit; Oldham, 2.50d.; Bolton, 2.59d.; St. Helens, 
2.65d.; Nelson, 2.67d.; Bury, 2.69d., and Blackburn, 2.73d. 

ANOTHER YORKSHIRE ELECTRIC POWER COMPANY.—A bill for 
incorporating and conferring powers on the South Yorkshire Electric Power 
Company has been duly deposited for introduction into Parliament next session. 
The area within which the company proposes to carry on business is set out at 
great length in a schedule attached to the bill, but, by express enactment, the 
company is prohibited from exercising any powers in Bradford, Leeds and 
Sheffield, and, except for the purpose of obtaining convenient access to some 
other district, a similar restriction is placed upon the company in Halifax, Hud- 
dersfield, Wakefield, Dewsbury, Batley, Morley, Brighouse, Keighley, Don- 
caster, Barnsley, Rotherham and Todmorden. The capital of the proposed com- 
pany will be £2,000,000, with the right to raise further moneys by the exercise 
of borrowing powers to an extent not exceeding one-third of the issued capital. 
The share capital will be divided into 200,000 £10 shares, with power to split the 
shares into ‘‘preferred half-shares” and ‘‘deferred half-shares.” The first di- 
rectors named in the bill are Sir Richard Mottram, Sir William Agnew, Mr. H. 
A. Earle and Mr. W. P. J. Fawens. The dividend payable on the capital is to 
be on a sliding scale, based on a standard price of 2%d. per unit. Subject to 
this the dividend is to be at a standard rate of 8 per cent. 


THE BRUSH ELECTRICAL ENGINEERING COMPANY, LTD., has just 
issued an interestiag catalogue giving its price lists in all the various branches 
of its work, with the exception of traction motors, electric cars, locomotive en- 
gines, railway carriages, omnibuses, etc., which are tabulated in separate cat- 
alogues. The catalogue illustrates and gives particulars of four different classes 
of manufacture: (1) Alternators, dynamos and motors; (2) universal steam en- 
gines; (3) steam alternators and steam dynamos; (4) electrical accessories. The 
first class describes the Mordey-Victoria alternators, Brush induction alternator, 
Brush series dynamos, universal two-pole and multipolar dynamos and motors 
and various types of alternating current single-phase motors. The second class 
gives particulars of its well-known universal steam engines, while the third de- 
scribes a combination of the first and second class, or direct coupled units. The 
fourth class describes in detail Mordey-Victoria transformers, switches, fuses, 
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lightning arresters, automatic regulators, Brush arc lamps for direct and alter- 
nating currents, carbons, incandescent lamps, etc. The catalogue is most care- 
fully prepared and contains prices, out-puts, code words, approximate dimen- 
sions and weights, approximate efficiencies at various loads, and a mass of ma- 
terial of the greatest interest and use to all electrical engineers, who should all 
be in possession of a copy. 

THE ROENTGEN SOCIETY.—At the ordinary monthly meeting recently an 
interesting paper was read by Mr. Isenthal on “The Progress of Radiography on 
the Continent,” with special reference to the principle that differentiates Con- 
tinental practice from that in this country. Continental radiographers were in 
some respects in advance of their fellow-workers in the United Kingdom, in that 
they used more powerful coils, with the result that they obtained a heavier dis- 
charge with a larger spark, and so were enabled to shorten the period of ex- 
posure. Out of a hundred public institutions on the Continent using the 
Roentgen rays, only three were satisfied with a 1o-in. spark, seven used a 12-in., 
thirteen a 14-in., forty-five a 16-in., thirty a 20-in. and two a 24-in. spark. And 
on the Continent more attention was paid to the diagnosis of internal disease and 
injury than was the case in this country. Mr. Isenthal exhibited and descrfbed 
an ingenious form of reclining couch, never before shown in England. On this 
the patient is laid for examination. Two tubes below give a 12-in. spark, and 
the shadow of the organ to be examined is projected on a fluorescent screen. By 
means of a inetal pen moving on an arm, it was also possible to make a tracing of 
the internal organ on a sheet of paper or on the body of the patient. The table 
was designed for use in cases of heart disease, but could be adapted for the ex- 
amination of other organs, or to diagnosing diseases of and injuries to the bones. 


ELECTRIC LIGHTING PRICES IN LONDON.—The City of London Elec- 
tric Lighting Company (Limited) has given notice that as from the dates when 
the meter readings for the December quarter are taken, ‘‘and until further no- 
tice by public advertisement,”’ the rates for electric energy supplied by the com- 
pany for lighting purposes will be revised as follows: For the current con- 
sumed during March and December quarters, up to and inclusive of the first 
six units per 8-cp lamp (or its equivalent), 8d. (16 cents) per unit will be 
charged, and for all current consumed in excess of six units per 8-cp lamp, 2d. 
(4 cents) per unit will be charged; while for the current consumed during June 
and September quarters up to and inclusive of the first three units per 8-cp lamp 
(or its equivalent), 8d. per unit will be charged, and for all current consumed 
in excess of three units per 8-cp lamp, 2d. per unit will be charged. The neces- 
sity for revising the scale will be obvious when it is remembered that coal fias 
advanced more than 100 per cent in price, and that during the year there has 
been an all-round increase in the price of materials. The consumers who wil} 
be chiefly affected are those known as the short hour consumers. Large users 
of electricity will scarcely feel the change. As a matter of fact, the company 
has felt that the short hour consumers should in some way bear at least a part of 
the expense they entail upon the company by being supplied at all. It does not 
pay the company to supply them, and this revision is made in order to lessen 


the expense. Motor prices—2%d. (5 cents) per unit—will remain the same. 


Rews. 
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THE TELEPHONE. 


G 


ST. CHARLES, MO.—A telephone rate war is on here between the Kinloch 
and Bell telephone companies. 

PORTAGE, WIS—tThe Portage Telephone Company will construct a new 
line to Merrimack in the spring. 

WARREN, OHIO.—The Central Union Telephone Company is putting up a 
new long distance line from Ashtabula through the local exchange to Williams- 
field. 

BRIGGSVILLE, WIS.—Kimball Bros. have their long distance telephone 
line from Portage in operation. ‘There are now two separate lines running from 
Briggsville to Portage. 

APPLETON, WIS.—The general offices of the Little Wolf River Telephone 
Company have been moved from Weyauwega to this city. Mr. F. H. Sweet 
has been elected secretary and treasurer. 

RACINE, WIS.—The injunction cases of certain property owners against 
the Citizens’ Telephone Company, restraining the company from erecting 
poles on their premises, have been discontinued. 

CANTON, OHIO.—The Central Union Telephone Company is preparing for 
a hard fight with the newly organized Stark County Telephone Company. It 


a 


has 1200 subscribers and to hold them has reduced rates from $24 to $18 per year. 


KAUKAUNA, WIS.—The Fox River Valley Telephone Company has com- 
pleted its line from this city to Little Chute, and two miles beyond, towards 
Appleton. The lines will be extended to Seymour, via Apple Creek and 
Layola. 

MEXICO.—The Governor of the State of Tabasco has issued an order that 
the telephone line systems in that State shall be at once extended from Chon- 


talpa del Paraiso to Ceiba and Dos Bacos, the last-named town being located 
on the seacoast. 

MANKATO, MINN.—The directors of the Mankato Citizens Telephone 
Company have decided to increase the capital stock of the company to $100,000. 
They have for some time had under consideration the matter of outside ex- 
tensions, and the increase of capital stock is preparatory to this work. 

KNOXVILLE, TENN.—The Southern Telephone Company will apply for a 
charter, with capital stock of $25,000, to furnish supplies and construct ex- 
changes for independent telephone companies. W. O. Rhode is president; 
Walter S. Roberts, vice-president, and Charles L. Myers, general manager. 


SAN FRANCISCO, CALIF.—The Rogue River Valley Telephone Company was 
recently acquired by the Pacific States Telephone & Telegraph Company, which 
at once destroyed the telephones and took down the greater part of the com- 


peting lines. The line connected Grant’s Pass, Medford and Ashland, Oregon. 
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CHARLOTTE, N. C.—The American Telephone Company of North Carolina 
has been incorporated under the laws of the State, with a capital stock of $25,- 
000, which may be increased to $100,000. The incorporators are Edward J. 
Hall of New Jersey, A. B. Andrews of Raleigh, N. C., and their associates. The 
principal office will be at Raleigh, N. C. 

SAN FRANCISCO, CALIF.—The Pacific States Telephone & Telegraph Com- 
pany has completed its new line between Wenatchee, Wash., and Leavenworth. 
A gap of forty-five miles is all that prevents direct telephonic communication 
across the Cascade Mountains between Spokane and Seattle. This gap, which 
lies between Leavenworth and Cle Elum, will be*closed up next Spring. 

SHEBOYGAN, WIS.—The Sheboygan County Telephone Company, which 
has nearly six hundred subscribers in this city, is to build a line to Cedarburg, 
Ozaukee County, touching Plymouth, Random Lake and other near-by towns. 
In the spring the company will have connection with the Eastern Wisconsin 
Telephone Company, which will extend its line to this city from Fond du Lac. 


WAUSAU, WIS.—At the first annual meeting of the Marathon County 
Telephone Company reports showed that eighty miles of poles had been set 
and 160 miles of wire strung. The total cost of the system has been $11,514. 
Some of the lines have been in operation for two months, and others for a 
shorter time, yet the revenue to January was $178. This insures a profitable 
patronage. 

NASHVILLE, TENN.—W. O. Rhodes and W. S. Roberts, of Knoxville, and 
C. L. Meyers, of Nashville, Tenn., are interested in the organization of the 
Southern Telephone Construction Company. These gentlemen were, until re- 
cently, connected with the Cumberland Bell Telephone Company. It is stated 
that they will build independent systems, having secured rights in all the South- 
ern States and Mexico. 

RICHMOND, VA.—The Southern Bell Telephone Company, which has been 
at war with the city for several years, has, as is reported, begun peace overtures 
by filing a petition with the city clerk, regretting the strained relations which 
have existed and seeking permission to use the streets of the city. The company 
promises, if privileges are granted, to install a fine plant. It is likely that the 
franchise will be granted. The ordinance favoring the company will probably 
be a severe one, though, and a bond for faithful performance of contract may 
be required. 

YORKTOWN HEIGHTS, N. Y.—The Yorktown Telephone Company, the 
incorporation of which was recently noted in these columns, expects to begin 
operations in the spring. It will have about fifty subscribers. All franchises 
have been obtained, and all arrangements are completed for the building of 
the line next spring. Mr. E. B. Kear, of Yorktown Heights, is secretary of 
the company, Mr. James E. Rice, president; Charles I. Purdy, vice-president, 
and E. Munson Frost, treasurer. 

ALBANY, N. Y.—The Atlantic Telephone Company, capital $5,000,000, has 
been incorporated to operate telephone, telegraph, telautograph, messenger-call 
service, stock quotation and other methods of communication in and about the 
cities of New York, Albany, Syracuse, Rochester, Buffalo, and to other points 
in the United States and the Dominion of Canada, or elsewhere. The directors 
are: William H. Stayton, of Yonkers; J. A. L. Campbell, C. B. Reed, A. B. 
Lafar and J. G. Shaw, of New York City; George H. Mann, of Brooklyn, and 
W. L. Sawyer, of Nyack. 

MILWAUKEE, WIS.—The Badger State Long Distance Telephone Company, 
with main offices formerly at Evansville, Wis., has decided to move its head- 
quarters to this city. At the meeting the following officers were elected: 
President, Ed. Reynolds Milwaukee; vice-president, W. D. Gray, Milwaukee; 
vice-president, A. S. Baker, Evansville; secretary, C. F. P. Pullen, Evansville; 
treasurer, George Pullen, Evansville. The company operates in Dane, Rock, 
Green, Lafayette, Jefferson, Walworth, and parts of other counties, taking in 
forty cities and villages and eighteen exchanges, has 300 miles of good poles 
and 400 miles of wire, and is still extending its business. It is one of the best 
equipped independent companies in the State. 

MR. HENRY A. COIT, of St. Louis, who promoted the independent telephone 
plant at Terre Haute, Ind., has the work nearing completion. It promises to be 
one of the best equipped in the United States. The American Electric Tele- 
phone Company of Chicago is making all the apparatus. Mr. Coit does not ex- 
pect to remain in Terre Haute definitely; in fact, now that all the matters and 
plans of his company are arranged, he has time to devote to new work and states 
that he has two large propositions in the West under consideration. Mr. Coit 
deserves considerable credit for the success of the Terre Haute plant. The 
franchise was granted in 1886 and since that date many attempts have been made 
to organize a local company and provide the funds, not only by Terre Haute 
people, but also by some prominent telephone men from other points. Mr. Coit 
took it up about a year ago and now the City Telephone Company is an assured 
fact and its plant almost completed. 





ELECTRIC LIGHT AND POWER. 


NORFOLK, VA.—The Board of Electrical Control has ordered all wires to 
be placed under ground at once. 

MILWAUKEE, WIS.—The Pheenix Incandescent Light Company has in- 
creased its capital stock to $10,000. 

LA CROSSE, WIS.—The city has under consideration the establishment in 
the near future of a municipal electric lighting plant. 

BROOKLYN, N. Y.—The Brooklyn Bedstead & Bedding Company, T. Mc- 
Farley, manager, will, it is said, put in a 500-hp electric power plant. 

ST. LOUIS, MO.—The Magnetite Foundry Company is to put in a plant for 
electric light and power and will equip its crane with electric motors. 

MENOMONEE FALLS, WIS.—The Wisconsin Sugar Company has inti- 
mated that it will offer to supply electric lights for village lighting. 

CANFIELD, OHIO.—Charles Fowler, of this place, has been granted a 
franchise to build an electric light plant for city and private lighting. 

SHREVE, OHIO.—Local citizens are organizing an electric light company, to 
be capitalized at $5,000. The greater part of the stock has been subscribed. 


CELINA, OHIO.—C. Hanika & Sons’ Architectural Iron Works are finishing 
their new factory and are in the market for machinery and electrical apparatus. 
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SPRINGFIELD, OHIO.—The Springfield Light & Power Company accepted 
the city’s proposition to furnish 260 arc lamps at the rate of $73 per lamp per 
year. 

MEMPHIS, TENN.—A private electric light plant will be installed in the 
new building of Colonel Napoleon Hill, for the erection of which bids are now 
being advertised. 

KENDALLVILLE, IND.—The city council has appointed a committee to 
inquire into the advisability and feasibility of the city operating an incan- 
descent light plant. 

TWO RIVERS, WIS.—The council has granted a franchise to J. P. Miller 
& Company, of Chicago, for the installation of a combined system of electric 
lights and waterworks. 

PLYMOUTH, IND.—The Plymouth Electric Light Company, capital $10,000, 
has been incorporated here. The directors are M. W. Simmons, E. B. Sim- 
mons and F..C. Simmons. 

CATTLETTSBURG, KY.—The Carpenter Electric Light Company, of Catt- 
lettsburg, has been fined $1,000 for failure to make proper reports to the State 
Auditor for the purposes of franchise assessment. 

DEFIANCE, OHIO.—The stockholders of the Northern Ohio Electric Com- 
pany have elected the following officers: Elias Bartholomew, president; G. L. 
McKibben, vice-president; H. C. Warren, secretary and treasurer. 

MEMPHIS, TENN.—Hon. William M. Randolph is considering the installa- 
tion of an isolated electric light plant in a large building in this city owned by 
him. The Memphis Light & Power Company is at present furnishing the current 
for this building. 

BRANDON, MAN.—The Brandon Electric Company is establishing a long 
distance transmission system, and is erecting a plant at a water power ten miles 
distant from the town. The transmission will be carried out on the three-phase 
system at 10,000 volts. 

CLEVELAND, OHIO.—The County Commissioners have voted for the erec- 
tion of a lighting plant to furnish light for the county court houses, jail and 
soldiers’ monument. It is estimated that the plant will cost $20,000. Proposi- 
tions are being received. 

PORTLAND, ORE., has suffered considerable inconvenience from lack of 
electricity for lighting and street railway purposes, owing to extreme high water 
in the Willamette River, which interfered with the operation of the Portland 
General Electric Company’s power station. 

WADSWORTH, OHIO.—W. E. Herwick, of Akron, and Garth A. Dodhe, 
of Talmadge, have secured a franchise to erect an electric light plant in this 
place. They will furnish lights for the streets as well as for private use. They 
are on the market for power house equipment. 

LIMA, OHIO.—The city authcrities have accepted the bid of the Lima Elec- 
tric Railway & Light Company to furnish 180 arc lamps at the rate of $85 per 
lamp. The former figure was $89 per lamp. The company will overhaul the 
power house and install considerable new equipment. 

KNIGHTSTOWN, IND.—This city has become the owner of an electric 
light plant by purchasing the plant belonging to H. Watt & Company, for 
$2,500. The plant will be enlarged and improved by adding a commercial 
service and substituting arc lights for incandescents. 

SAN FRANCISCO, CALIF.—The Woodland Gas & Electric Company was 
recently incorporated with Woodland, Calif., as the principal place of business. 
Directors: J. Martin, F. H. Pierson, R. U. Roeding, H. R. Noack of San Fran- 
cisco, and J. Reith, Jr., of Woodland. Capital stock, $100,000. 

CLEVELAND, OHIO.—The City Council has closed a contract with the 
Cleveland Electric Illuminating Company to furnish 892 arc lamps at the rate 
of $82.92 per lamp. In 1900 the city used 878 lamps and paid $87.60 per lamp. 
The Cleveland Electric Illuminating Company was the only bidder. 

SAN FRANCISCO, CALIF.—The Sunset Electric Light & Power Company 
has been incorporated to carry on business in San Francisco. Directors: J. 
Magnin, M. H. Shoneburg, H. W. Hunsaker, B. Shariparo, S. S. Rau, W. W. 
Sanderson and H. N. Beatty of San Francisco. Capital stock, $200,000. 

RICHMOND, IND.—A mass meeting was held in this city on Jan. 17 by 
business men, to protest against the construction of a municipal electric light 
plant here, to cost $143,000, the contract for which was awarded to the Varney 
Construction Company, of Indianapolis, by the council. The sentiment of 
the meeting was almost unanimous in condemnation of the award at such 
a high figure, and jobbery was charged. The fulfillment of the contract will 
be prevented if possible. 

CHERUBUSCO, IND.—The Stecking Contracting Company of Chicago 
built a $25,000 electric plant ard sold it to this city on the installment plan. The 
influential citizens who opposed unsuccessfully the purchase, retaliated by re- 
fusing to patronize the plant. It therefore became non-supporting and the first 
$1,000 bond is now due, with no money with which to meet it. The plant will 
pass again into the hands of the contractors, who will probably lease it to local 
parties to run it as a private enterprise. 

CINCINNATI, OHIO.—Arrangements for substituting electric power on the 
Miami and Erie Canal in place of the mule, are progressing. Steel rails are 
being laid on the tow-path and trolley wires have already been strung a part of 
the distance. It is expected to have the system in operation between Cincinnati 
and Dayton, sixty-eight miles, within the year. The contract calls for the new 
system to be in operation in its entirety within six years. The Westinghouse 
company secured the contract for motors, aggregating a cost Of $150,000. 
Thomas N. Fordyce, of Detroit, is in charge of the contract. 

VINCENNES, IND.—The electric and gas light war has again assumed an 
interesting aspect. The attempt of the new electric light company to run out 
or cripple the Home Electric Company has proven futile, and, we are informed, a 
second mortgage amounting to $165,000 has been filed by the new company in 
favor of the Royal Trust Company of Chicago. To make matters more interest- 
ing, the Home Gas Company is in the war with 100-cp Welsbach burners, 333 
hours, for 95 cents. The Home Electric Company, composed of residents, is 
paying no attention to the cut rate war and is extending its light service; also 
putting in new power apparatus. 
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THE ELECTRIC RAILWAY. 


DEFIANCE, OHIO.—F. J. Frost, of this place, is at the head of a project to 
build an electric railway from Defiance to Antwerp. 

GOLDSBORO, N. C.—There is some talk of a trolley or automobile line 
from Goldsboro to Seven Springs, a distance of 18 miles. 

CLEVELAND, OHIO.—The Chagrin Falls & Eastern Electric Railway Com- 
pany has increased its capital stock from $300,000 to $400,000. 

COLUMBUS, OHIO.—The annual meeting of the Columbus Railway Com- 
pany was held recently and the old board of directors was re-elected. 


CHARLESTON, S. C.—Robert P. Evans, J. W. Simons and others are in- 
terested in a plan to build an electric railway from Charleston to Summerville. 


WINDSOR, ONT.—A number of American capitalists, of Ypsilanti, Mich., 
propose building an electric* railway from Windsor to Chatham. Mr. Joseph 
Webb is interested. 

HAGERSTOWN, MD.—Surveys are being made for an extension of the 
Hagerstown Electric Railroad to Boonsboro, Md. The extension will be about 
12 miles in length. 

BELOIT, WIS.—T. F. Rowley, J. T. Barber and S. G. Moffatt, of Eau 
Claire, have asked this city for a franchise to build an electric street railway 
to cost about $75,000. 

CONNEAUT, OHIO.—The Conneaut & Eastern Electric Railway Company 
has been incorporated, with $10,000 capital stock. It will build a road from 
Conneaut to Erie Pa. 

CLEVELAND, OHIO.—The report of the Southern Ohio Traction Company 
for last year shows: Gross receipts, $294,907.44; operating expenses, $154,- 
325.26; net receipts, $140,542.18. 

EAST LIVERPOOL, OHIO.—The East Liverpool & Youngstown Railroad 
Company has been incorporated, with $15,000 temporary capital stock. The 
promoter is H. G. Folts, of Salem. 

AKRON, OHIO.—The annual meeting of the stockholders of the Northern 
Ohio Traction Company will be held Feb. 9. Action will be taken upon a propo- 
sition to build a new line to Canton. 

GEORGETOWN, OHIO.—John R. Moore, of this place, represents a com- 
pany which is securing right of way for an electric railway to extend from 
Dayton to Aberdeen on the Ohio River. 

YOUNGSTOWN, OHIO.—The Youngstown & Sharon Electric Railway Com- 
pany has closed a contract for 12 modern cars, each with a seating capacity of 
50 people. The contract price was $84,000. 

PARKERSBURG, W. VA.—The Williamstown Railroad, Bridge & Terminal 
Company has been incorporated. Among those interested are William R. Ryan, 
of Cleveland, Ohio, and Thomas F. Barrett, of Parkersburg. 

DAYTON, OHIO.—The Dayton & Northeastern Traction Company, with 
$10,000 temporary capital stock, has been incorporated by Allen C. McDonald, 
Charles J. Hall, William Ammon, Horatio G. Cress and others. 

BIRMINGHAM, ALA.—The Metropolitan Rapid Transit Company has ap- 
plied for a franchise in this city. Mr. Eugene F. Enslen states that over 
$400,000 will be expended if the desired concessions are obtained. 

RUSHVILLE, IND.—Announcement has been made here that all financial 
arrangements have been made, and the contracts will soon be awarded for the 
construction of the interurban line between this city and Indianapolis. 

CLEVELAND, OHIO.—The last cable cars in Cleveland were withdrawn a 
few days ago from the Payne Avenue line of the Cleveland City Railway Com- 
pany. At the same time the large addition to the company’s power house was 
started up. 

CLEVELAND, OHIO.—The Cleveland, Ashland & Mansfield Traction Com 
pany has been incorporated by S. T. Everett, Richard M. Parmeley, T. K. Dis- 
sette, E. J. Kennedy and C. V. Hard, all prominent local capitalists. Temporary 
capital stock, $10,000. 

CLEVELAND, OHIO.—The annual statement of the Cleveland, Elyria & 
Western Electric Railway Company is as follows: Gross earnings, $179,697.68; 
operating expenses, $102,394.47; net earnings, $77,303.21; interest, $34,561.75; 
net to stock, $42,741.46. 

SANDUSKY, OHIO.—The Sandusky & Interurban Electric Railway Com- 
pany has amended its charter to permit the building of a line from Ceylon, 
through Berlin Heights, to Norwalk, and another from Oak Point, through 
North Amherst, to South Amherst. 

SALEM, OHIO.—U. G. Smith, of Cleveland, is securing right of way for 
an electric railway from Salem to East Liverpool. This is a project distinct 
from the Salem, Lisbon & East Liverpool Railway, promoted by Eastern people, 
and previously mentioned in these columns. 

TOLEDO, OHIO.—The charter of the Toledo & Western Electric Railway 
has been altered to permit the building of a branch line west from Sylvania 
passing through Metamora, Lyons, Morenci, Mich., Fayette, Alvordton, Pioneer 
and Northwest, which is near the Indiana State line. 

JANESVILLE, WIS.—Articles have been filed incorporating the Rock 
River Electric Company, of Beloit, Wis. The capital stock is $50,000. A 
franchise has already been secured for an electric line from Belvidere to Rock- 
ford, and the Beloit-Rockford branch is an extension. 


MARION, OHIO.—The promoters of the Marion, Green Camp, Prospect & 
Richwood Electric Railway announce that all of the right of way has been se- 
cured and that the line will be completed to Prospect by next summer. A park 
and summer resort and the power house will be located at Prospect. 


INDIANAPOLIS, IND.—Regular hourly traffic on the interurban electric 
line of the Union Traction Company between this city and Anderson began 
The first trip made over the new road was with a train of four 





recently. 


cars, loaded with 150 invited guests, officials and newspaper men. 


ADRIAN, MICH.—The stockholders of the Toledo, Adrian & Jackson Elec- 
tric Railway Company held their annual meeting a few days ago and elected 
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Judge C. M. Stone, Cleveland, president; A. P. South- 


the following officers: 
It is believed that cars will be running from Toledo 


worth, Adrian, secretary. 
to Adrian by July r. 

YARMOUTH, N. S.—A company has been formed at Yarmouth, N. S., for 
the purpose of constructing a street railway from Yarmouth to Port Maitland, 
a distance of twelve miles. The company is capitalized at $250,000. The in- 
corporators are: B. B. Law, James Burrill, John Killam, E. K. Spinney and 
George Bingay, all of Yarmouth. 

YOUNGSTOWN, OHIO.—The stock of the Youngstown-Sharon Railway & 
Light Company to the amount of $1,987,000 was issued a few days ago. The 
remainder of the capitalization of $2,000,000 will be issued as soon as the old 
stock of the consolidated companies is turned in. The companies in the syndi- 
cate will retain their separate identities. 

MECHANICSBURG, OHIO.—Local business men say there is an excellent 
opening for an electric railway to run from Springfield to Marysville, and pos- 
sibly Delaware, passing through Mechanicsburg, Irwin, Milford Center and 
other towns. Such a road would traverse a rich farming district and connect 
with several large manufacturing establishments. 

CLEVELAND, OHIO.—Tlie Western Ohio Railway Company, which is build- 
ing a road from Lima to St. Marys, has closed a contract with the Westinghouse 
Electric & Manufacturing Company for two 400-kw railway generators, operating 
at 400 volts and 1oo r. p. m., and three 200-kw three-phase rotary converters. 
The engines and boilers have not yet been contracted for. 

AKRON, OHIO.—As a result of the purchase of the lines of the Akron & 
Cuyahoga Falls Rapid Transit Company the stockholders of the Northern Ohio 
Traction Company have decided to increase the capital stock from $2,000,000 to 
$2,500,000. The new road to Barberton will be extended to Canton and perhaps 
to Massillon, while the line to Kent will be extended to Ravenna. 

FORT WAYNE, IND.—The Fort Wayne & Southwestern Railway Company 
has been incorporated and will build a trolley line along the old Miami and 
Erie Canal from Fort Wayne to Huntington. The incorporators are George 
Edison and Will Reed, Chicago; Fred Morehouse, Detroit; Chas. Miller, Wm. 
Moran and M. D. Doughman, Fort Wayne, Ind. The capital stock is $600,000. 

CINCINNATI, OHIO.—The electric railway from Cincinnati to Dayton is 
assuming tangible form. The company will be known as the Cincinnati, Leban- 
on & Dayton Traction Company and the promoters are James B. Swing, C. A. 
Bosworth, Albert McCullough, Tilden R. French, L. C. Black and Harry E. 
Langdon of Cincinnati, S. Probasco and C. A. Hough of Lebanon, and severat 
Dayton people. 

AKRON, OHIO.—The lines of the Akron & Cuyahoga Falls Rapid Transit 
Company, which were sold about a month ago to an Eastern syndicate headed 
by Andrew Radel, of Newark, N. J., have passed into the hands of the Northern 
Ohio Traction Company, of which Henry Everett, of Cleveland, is president. 
The consideration is said to have been in excess of $500,000, the price paid by 
the Eastern people: 

CLEVELAND, OHIO.—At the annual meeting of the stockholders of the 
Lorain & Cleveland Electric Railway Company, held a few days ago, the old 
directors were re-elected. It was decided to increase the capital stock from 
$700,000 to $1,000,000 and to spend $300,000 on improvements. New equip- 
ment will be installed in the power house, the entire road is to be double tracked 
and the roadbed greatly improved. 

GALVESTON, TEXAS.—The Galveston City Railway Company has filed a 
mortgage on the company’s property to secure the holders of a $600,000 issue 
of 40-year 5 per cent bonds. The Guaranty Trust Company, of New York, is 
named as trustee for the bondholders. This money is for rebuilding the power 
house, reconstructing the electric lines destroyed by the storm, and a complete 
restoration and improvement of the property. 

INDIANAPOLIS, IND.—The Board of Public Works and the several inter- 
urban railway companies whose lines center in the city have at last agreed upon 
a franchise contract. It is as follows: Straight five-cent fares may be charged 
by the interurban companies; no transfers are to be issued or received; two 
cents a trip for each car is. to be paid to the city for the first ten years and three 
cents a trip for the remaining twenty-two years. 

EAST LIVERPOOL, OHIO.—The United Power Company, of this city, has 
been incorporated with a capital stock of $900,000 to build and operate electric 
railways and to sell electricity. The incorporators were Louis H. Healy, Jason 
H. Brooks, George O. Anderson, William F. Halstead and Louis D. Water. The 
new company is said to be a reorganization of the East Liverpool Street Railway 
Company and the Ceramic City Light Company. 

ASHTABULA, OHIO.—The Pennsylvania & Ohio Electric Railway has 
placed a contract with the Westinghouse Electric & Manufacturing Company 
for the electrical equipment for its power house at this point. The installation 
will consist of three three-phase 375-kw generators, 400 volts, 100 r. p. m., 25 
cycles, with exciters and switchboard apparatus. Also 1 200-kw three-phase ro- 
tary converter. Engines and boilers have not yet been contracted for. 

CINCINNATI, OHIO.—It is stated that the Whitney-Elkins-Widener syndi- 
cate, which is about to lease the Cincinnati Street Railway Company’s system, 
will also secure control of the Mill Creek Valley Street Railway Company’s lines. 
The Company is owned largely by Charles Kilgour and H. H. Hoffman and has a 
capital stock of $1,750,000. she company is at present extending its road from 
Carthage to Glendale, and proposes to extend to Hamilton in the near future. 


CANTON, OHIO.—The stockholders of the Canton-Akron Electric Railway 
Company have elected the following directors: T. L. Childs and J. A. Kohler 
of Akron, W. H. Hoover of New Berlin, John C. Welty and Charles A. Kolp of 
Canton. The company will not use the Canton Street Railway Company’s line 
into Canton, but will build an independent track. An independent line will also 
be built into Akron unless traffic arrangements can be made with the Northern 


Ohio Traction Company. 

COLUMBUS, OHIO.—The Market Street Railroad Company has been in- 
corporated with $10,000 capital stock by S. B. Hartman, O. A. Schenck, Louis 
Seidensticker, W. H. Luchtenberg and Ben Monnett. S. B. Hartman is presi- 
dent, Ben Monnett vice-president, O. A. Schenck secretary-treasurer. The com- 
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pany has asked for franchises on two routes through Columbus and proposes to 
build a road to Lancaster and another to Portsmouth, passing through Chilli- 
cothe, Circleville, Waverly and other towns. 

SPRINGFIELD, OHIO.—At a meeting of the stockholders of the Miami 
Traction Company, held a few days ago, the following officers were elected: 
John rv. Martin, Springfield, president; W. H. Marlatt, Cleveland, vice-president; 
Charles Orr, Cleveland, treasurer; S. J. Fitzsimmons, Detroit, secretary and as- 
sistant treasurer. The road will extend from Springfield to Cincinnati and will 
be 75 miles long. The third-rail system will be used. The company has in- 
creased its capital stock from $50,000 to $550,000. 

MANCHESTER, N. H.—Eugene S. Whitney and Albert Merrill, have, in 
company with Portland, Me., capitalists, purchased the water power privilege 
at Bonny Eagle Falls, in the towns of Standish and Hollis, Me. The priv- 
ilege is one of 7000 hp, and will be utilized as a power plant for supplying elec- 
tricity for an electric railway which is contemplated between Saco and Steep 
Falls. The road will be 20 miles in length, and the entire enterprise represents 
an outlay of $500,000. The Maine Legislature is to be petitioned to grant a 
charter for the road. 

SCRANTON, PA.—A concurrent resolution has been adopted by the Coun- 
cils directing the Scranton Railway Company to issue transfer tickets to all 
connecting and intersecting lines owned and operated by the company. If 
the company refuses to issue these transfers, the City Solicitor is instructed to 
declare forfeited all franchises enjoyed by the Street Railway Company. The 
resolution has received the Mayor’s signature. The Street Railway Company 
will oppose the ordinance and a legal battle is expected. 

CLEVELAND, OHIO.—At the annual meeting of the stockholders of the 
Cleveland, Elyria & Western Electric Railway Company, held a few days ago, 
the following officials were elected: Directors—A. H. Pomeroy, E. A. Akins, 
M. A. Sprague, M. J. Mandelbaum, L. M. Coe, F. L. Fuller, S. C. Smith, Will 
Christy, E. S. Schneider, F. T. Pomeroy. Officers—A. H. Pomeroy, president; 
E. A. Akins, vice-president; E. S. Schneider, secretary; F. T. Pomeroy, treas- 
urer and general manager. A dividend of three-fourths of 1 per cent. was de- 
clared. The company is planning an extension from Berea to Medina, and 
thence to Wooster, and another from Oberlin to Norwalk. The new power 
house at Elyria will soon be placed in full operation and the old power house at 
that place is to be enlarged. 


THE AUTOMOBILE. 


THE ROBINSON MOTOR & VEHICLE COMPANY, of New York, has 
been incorporated in Delaware. Capital, $100,000. 

AN AUTOMOBILE SERVICE will soon be established to connect with the 
F. M. Smith line of steamers at Alviso, Calif., on the arrival of the San Francisco 
boats. The run to San Jose, nine miles distant, will be made in one hour. 

THE STANDARD MOTOR VEHICLE COMPANY has been organized in 
San Francisco, Calif., with a capitalization of $30,000, by Sol. D. Rogers, Henry 
A. Brown, A. E. Brooke-Ridley, Wilson H. Sigourney and Henry C. Barrow. : 

AUTOMOBILE EXHIBITION IN PHILADELPHIA.—An automobile show 
will be held at the Second Regiment Armory in Philadelphia Feb. 4 to 9, in- 
clusive. There is promise of a large display of automobiles of all classes by all 
of the well-known manufacturers. The Pennsylvania Automobile Club and the 
Automobile Club of Philadelphia are taking an active interest in the event. 

MORRISTOWN, N. J.—In view of the fact that the New Jersey Traction 
Company has met with such a decided check in its efforts to secure the necessary 
right of way through Madison to Morristown for its loop from Newark to this 
city, Mayor Norman L. Fox and other prominent citizens of this place are in- 
quiring into the cost of conducting an automobile line between the two places. 


— —_ 


NEW INDUSTRIAL COMPANIES. 


THE GENERAL ENGINEERING AND CONSTRUCTION COMPANY, of 
New York City, has been incorporated. Capital, $55,000. Directors, H. W. 
Ludlam, Bayonne, N. J.; H. K. Boch and H. W. Showers, New York City. 

THE RICHMONDT ELECTRIC WIRE CONDUIT COMPANY, Milwaukee, 
Wis., has filed articles of incorporation. The object of the company is to manu- 
facture wire conduit tubing and electrical supplies generally. The capital stock 
is placed at $50,000, and the incorporators are Daniel E. Murphy, C. D. Rich- 
mondt and D. Hayes Murphy. 

















LEGAL. 


FRANCHISES IN OHIO.—The Supreme Court of Ohio has reversed its de- 
cision made some weeks ago to the effect that franchises granted by the Probate 
Court are unconstitutional for the reason that it gave legislative powers to a 
judicial officer. The question was found to have wide application, for the reason 
that many corporations were operating in the cities of the State under franchises 
secured from the Probate Court. In deciding the case of the city of Zanesville 
vs. the Zanesville Telephone & Telegraph Company, the Court took occasion in an 
indirect way to declare that it is illegal for a city to exact compensation for the 
use of its streets by a corporation securing a franchise. The decision is attract- 
ing considerable attention in all parts of the State, and there is a controversy 
as to whether it applies to franchises granted for street railway purposes. 


DEATH FROM SHOCK.—Edward A. Twist, 19 years old, while crossing 
Mount Hope Avenue, in Rochester, N. Y., upon a dark evening, encountered a 
broken wire, hung within 4 ft. of the ground, and was instantly killed. His 
father, Charles Twist, as administrator, in a suit against the city of Rochester, 
impleaded with the Rochester Gas & Electric Company, has secured an affirm- 
ance by the Court of Appeals of a judgment in his favor on a verdict for $5,000. 
Poles were maintained on this avenue by the Rochester Gas & Electric Company, 
on which wires were strung diagonally from one side to the other under a con- 
tract with the city by which the latter reserved the right to use one arm upon 
such poles “for any and all municipal purposes, and the placing of any and all 
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telegraph, electric, or other wires owned or used by it,” and to change or re- 
move the poles where the public safety or convenience demanded it. After 
the erection of the poles the city authorized the Rochester Railroad Company to 
install the trolley system upon the avenue, the contract providing that the com- 
pany should place guard wires to prevent the trolley wire coming into contact 
with electric, telephone or other wires. More than a year before the city had 
abandoned the patrol line for which its wire was used and had left the wire dis- 
connected and broken. Although the act of an employee of the railroad com- 
pany in pulling down the wire was doubtless a concurring cause of the accident, 
it could not be contended, the Court said, that the negligence of the city was not 
the proximate cause, as, had the patrol wire not fallen upon the trolley wire, the 
accident would not have occurred. 





OBITUARY. 


MRS. R. W. POPE.—Mrs. Ruth Emma Whiting Pope, the wife of Ralph W. 
Pope, who is the secretary of the American Institute of Electrical Engineers, 
died at her home in Elizabeth, N. J., on Jan. 27, after an illness of several weeks. 
Mrs. Pope was a native of Great Barrington, Mass., and was widely known in 
electrical circles, in which great sympathy for her esteemed husband is felt in 
his deep affliction. 








PERSONAL. 


MR. J. H. WHITAKER was recently appointed as the City Electrician of 
Tacoma, Wash. 

MR. J. C. LOTT will hereafter represent the Fort Wayne Electric Works in 
this city. He will have his headquarters at 40 New Street. 

MR. EDWARD A. EVANS, general manager and chief engineer of the Quebec 
Railway, Light & Power Company, of Quebec, Canada, is at present visiting New 
York. 

MR. F. A. WUNDER, who is well known in the electrical field, will open an 
office this week at 95 Liberty Street as general sales agent for the Ball Electric 
Company of New York City. 

MR. ISAAC L. RICE, who is so prominently identified with the development 
of electrical enterprises of various kinds, has returned from Europe after a very 
interesting and successful trip. 

MR. E. L. SIMPSON, an English electrical engineer who has been doing 
considerable electrical work in British Guiana for the Demerara Electric Com- 
pany, has spent a few days in this city en route for England. 

MR. GEORGE MATT, general manager and secretary of the Lancaster, 
Ohio, Electric Light Company, and the Lancaster Gas, Light & Coke Com- 
pany, has resigned. He is succeeded by his son, Edward Matt. 

MR. S. Z. MITCHELL, the manager of the Portland (Ore.) office of the 
General Electric Company, is visiting New York City again. Such trips come at 
rare intervals, Mr. Mitchell having been wonderfully active in the electrical 
development of the Pacific Coast for a decade and more. He speaks most hope- 
fully of the outlook in his field. 

MR. H. C. HAWKS, general manager of the Wheeler Reflector Company, of 
Boston, Mass., was in New York this week. Mr. Hawks says this company is 
enjoying a very good business this season in its entire line. Its desk fixtures and 
its street lighting fixtures are proving very popular and have been in better de- 
mand this year than ever before. 

MR. THOMAS SCOTT is paying a visit to the United States in the interest 
of Messrs. Macartney, McElroy & Company, Ltd., of England. This company 
recently secured the contract for equipping the street railway system about to 
be built at Durban, South Africa. Mr. Scott’s visit is made in connection with 
this work, which he is going to South Africa to superintend. 

MR. J. W. PETERSON, who has for some time been identified with Mr. J. 
Holt Gates, of Chicago, has associated himself with the Chicago office of the 
Northern Electrical Manufacturing Company and the Stanley Electric Manu- 
facturing Company, and will hereafter direct his well-known zeal and energy 
toward selling the apparatus of these two companies. Mr. Peterson enjoys an 
extensive acquaintance with Western manufacturers, and no doubt will now have 
the opportunity of adding largely to his reputation as a selling engineer. 








EDUCATIONAL. 


LECTURES ON ELECTRO-CHEMISTRY.—A special course of lectures 
on electro-chemistry will be given at the Corcoran Scientific School, Columbian 
University, New York, by N. Monroe Hopkins during the second half-year, 
beginning Feb. 1. The lectures will treat of the use of electric energy in 
analytical and synthetical operations in the laboratory and in the arts. 

PURDUE UNIVERSITY.—The annual reports of the president and other 
officers of Purdue University, Lafayette, Ind., for 1899-1900, are given in a 40- 
page pamphlet of recent issue. Reference is made in the report to the extensive 
tests made by Prof. W. E. Goldsborough relating to arc light photometry, their 
purpose being to develop methods for and to conduct actual tests of commercial 
arc lamps. 

MASSACHUSETTS INSTITUTE OF TECHNOLOGY.—The Popular 
Science Monthly, for July, 1900, contained an article by Prof. G. F. Swain, 
entitled “Technical Education at the Massachusetts Institute of Technology.” 
This article, which is illustrated by views of the various buildings of the 
institute, the different laboratories, and portraits of the past presidents and 
President-elect Pritchett, has been reprinted in pamphlet form. 

UNIVERSITY OF VERMONT.—The catalogue of the University of Ver- 
mont for 1900-1901 contains 128 pages. The usual information regarding the 
institution, the course of instruction, etc., is given, together with the list of 
students. A course of electrical engineering is given at this university, Mr. W. 
H. Freedman being in charge of this department. The electrical engineering 
department is well equipped with leading standard electrical instruments and 


machines. 
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os Trade Hotes. 


HOLOPHANE GLASS.—The Holophane Glass Company, New York, has 
just issued a price list of holophane glass. 

THE RICE & BALDWIN ELECTRIC COMPANY has been incorporated 
in Hartford, Conn., to deal in electrical supplies. 

RECEIVER APPOINTED.—A receiver has been appointed for the Auto- 
matic Telephone Exchange Company (Ltd.), Baltimore, Md. 

THE LINCOLN ELECTRIC COMPANY, Cleveland, Ohio, has recently built 
@ 1I500-ampere 60-volt generator for the Niagara Electro Chemical Company, 
Buffalo. 

THE TRIUMPH ELECTRIC COMPANY, Cincinnati, Ohio, has sold to the 
Armour Company, Chicago, a number of small motors to be installed in the latter 
company’s plant. 

THE AMERICAN ELECTRIC COMPANY, Detroit, Mich., has passed into 
the hands of Mr. William J. Hartwig, who is now sole proprietor of the busi- 
ness, Mr. Archibald Miller having retired from the firm. 


THE CONANT RAIL JOINT testing instrument is now handled by the 
Albert & J. M. Anderson Manufacturing Company, of Boston, for the foreign 
markets. They report export orders for these instruments coming in freely. 


THE JANTZ & LEIST ELECTRIC COMPANY, Cincinnati, Ohio, reports an 
extraordinary demand for medium-sized machines running from 50 to 60 kilo- 
watts, principally for commercial lighting. Ohio, Kentucky and Indiana seem to 
be the most fruitful field. 


THE HAZARD COMPANY of Wilkesbarre, Pa., has issued to its friends 
and patrons a very charming calendar in four sheets, in colors, with American 
Indian studies by Burbank. The studies of aboriginal types in feathers and 
war paint are exceedingly well done. 

THE CONNECTICUT ELECTRICAL COMPANY, of New Haven, Conn., 
capital $10,000, has assigned, with J. T. Manson as trustee. Mr. A. B. Under- 
wood, of Bridgeport, is president, and E. B. Underwood, of New Haven, treas- 
urer. It makes small electrical supplies. 

THE NATIONAL DISTILLING COMPANY, of Milwaukee, Wis., has 
contracted for one 75-kw Sprague belted generator and motors aggregating 50 
horse-power for its works. The company will start on a small scale to replace 
the mechanical transmission by electricity. 

THE JONES BROTHERS ELECTRIC COMPANY, Cincinnati, has placed 
a contract with the Westinghouse Electric & Manufacturing Company for an 
additional 250-kw engine type generator. The new machine is to accommodate 
the increasing demand for power at the Jones Bros.’ plant. 

THE BULLOCK ELECTRIC MANUFACTURING COMPANY, of Nor- 
wood (Cincinnati), a few days ago entertained its agents and salesmen from all 
parts of the world. A series of entertainments were provided both at the works 
and in the city. The gentlemen visited other manufactories and were given a 
hearty reception. 

BELT TYPE MACHINES.—Small multipolar sizes of belt type machines 
form the subject of Bulletin No. 10 issued by the Crocker-Wheeler Company, 
Ampere, N. J. The bulletin is illustrated with a view of one of this type of 
machines, and views of various machine tools and a printing-press driven by 
Crocker-Wheeler motors. 

THE LAWTON-BEATTIE COMPANY, Cincinnati, Ohio, has just installed 
in the big carriage plant of the Sayers & Scoville Company a complete electric 
service. A point worthy of notice in this connection is that nearly every car- 
riage plant in this, the greatest carriage manufacturing centre of the United 
States, is equipped throughout electrically. 

GAS AND GASOLINE ENGINES.—The New Era Iron Works Company, 
Dayton, Ohio, has issued a pamphlet on the subject of its gas and gasoline en- 
gines. These types of engines are described and very fully illustrated. They 
are particularly adapted for electric lighting. Such a plant is easily installed 
and requires little attention. 

“ DRAFT WITHOUT A CHIMNEY ” is the title of an interesting little 
booklet of which the fourth edition has just been issued by the B. F. Sturte- 
vant Company, Boston, Mass. This brings the total number of copies printed 
up to 50,000. It relates to the experience of the Sturtevant Company in the 
use of a fan to produce draft without a chimney in its own works. Copies 
will be furnished on application. 

THE NEW YORK INSULATED WIRE COMPANY has just issued price 
list No. 21 of its telephones, telegraph and electric light wires and cables, electric 
railway feeders, insulating tapes and compounds. The pamphlet also gives 
a good deal of information bearing on the general subject of wires, such as an 
abstract from the rules of the National Board of Fire Underwriters, wire 
tables, telegraph code, etc. 

THE ELECTRIC BATTERY RENEWING COMPANY, 1604 North Broad- 
way, St. Louis, Mo., has an electro-chemical process of treating old battery 
carbons in such a manner that all salts and impurities are extracted, leaving the 
carbon in a condition which, it says, is “better than when new.” The company 
claims that carbons, after being treated by its process, will show a higher voltage 
and longer life than when new. 

THE MENOMINEE SUBMERGED ELECTRIC MOTOR COMPANY, of 
Menominee, Mich., capitalized for $100,000, has satisfactorily completed its pre- 
liminary experimental work, and is now ready to proceed to manufacturing. 
A suitable factory is being fitted up. The stockholders are mostly Menominee 
men, and include Senator J. H. Stout as president and John Hopwood as 
secretary and treasurer. The company hopes to be able to send a creditable 
exhibit of its machine to the Pan-American Exposition. 

DeDION MOTORETTES.—Two interesting little stories about a 1600-mile 
trip over American roads and a thousand-mile tour of Great Britain are given 
in an artistic booklet just issued by the DeDion-Bouton Motorette Company, 
Brooklyn-New York. The stories are illustrated by views of the different styles 
of DeDion vehicles, and a map shows the route taken through England. The 
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get-up of the booklet is particularly attractive and artistic, the cover being of 
unique design and highly calendered paper being used inside. 


THE CINCINNATI MILLING MACHINE COMPANY has received an 
order from a prominent concern in France for a number of its cutter grinders. 
This company is one of phenomenal growth, its machines being recognized all 
the world over as leaders in their line. Business among the electrical manu- 
facturers has increased considerably during the past year or two, and wherever 
its milling machines have been installed the manufacturers have expressed grfeat 
satisfaction. Its methods of doing business are as satisfactory as its machines. 


THE CUTTER COMPANY, Nineteenth and Hamilton Streets, Philadel- 
phia, Pa., has sent us a calendar presenting a side and front view of its 
I-T-E edgewise circuit breaker for railway work, the nickled, copper, brass 
and insulated parts of which are printed respectively in aluminum, bronze, 
gilt and black ink upon a red card. The illustration gives one a good idea 
of the appearance of this special type of circuit breaker, and enables one to 
more clearly understand the points of merit enumerated on the back of the 
calendar. 

INSULATING PAINT.—Messrs. Hubbard, Hall & Company, 213 West 
Fourth Street, Cincinnati, Ohio, are the sole manufacturers of O. K. insulating 
paint. It is stated that this paint meets every requirement of a first-class 
insulating paint for electrical uses, and is especially adapted for painting field 
coils, armatures, dynamo and motor bases, mouldings, cut-out boxes, lamp frames, 
underground cables, storage battery racks and terminals, iron and wooden poles, 
cross-arms, etc. This paint is recommended for a great variety of uses besides 
those mentioned. 

CARBON BRUSHES FOR RAILWAY MOTORS.—The Quebec Railway, 
Light & Power Company, Quebec, Canada, has made some exhaustive tests of 
Le Valley Vitae carbon brushes, which tests show that this brush possesses su- 
perior merits. A very large saving per car per year, it is claimed, can be effected 
by the use of this brush, the economy being based simply on the saving to com- 
mutators. Over 150 street railways in the United States and Canada are using 
this brush exclusively, as are also many of the largest electrical concerns in the 
country. These brushes do not cut the commutator and the wear is almost im- 
perceptible. 

GENERAL ELECTRIC LITERATURE.—Recent literature of the General 
Electric Company includes five bulletins, as follows: No. 4233, ‘‘Rotary Con- 
verters for Railway Systems”; No. 4234, ““Type H Subway Transformers”; No. 
4235, ‘“‘Polyphase Transmissions for Electric Railways’; No. 4236, ‘“Direct- 
Connected Railway Generators’; No. 4237, “The GE73 Railway Motor.”’ Also 
leaflets on interchangeable arc lamps, combined socket and attaching plug, flush 
pocket snap switch and pendant push button switches. A price list of the prin- 
cipal renewal parts for direct current enclosed arc lamps has also been issued. 


THE CAPITAL ELECTRIC COMPANY, Denver, Colo., is manufacturer of 
the Hall incandescent lamps and is having a great demand for them. Situated 
as it is in the western part of the country, it is very natural that buyers in the 
West and Northwest and Southwest should feel like patronizing a ‘“‘home’’ in- 
dustry, to say nothing of the fact that the nearer the source of supply the 
quicker the goods are received after ordering. The business of the Capital Elec- 
tric Company extends as far west as Honolulu and as far south as Mexico, in- 
cluding the country in between, and the demands from these remote points are 
convincing evidence of the value of the Hall lamp. 

MR. J. J. REIDY, New Haven, Conn., informs us that the following named 
firms have on hand a stock of the Donnelly improved climbers: National Elec- 
trical Supply Company, Washington, D. C.; James McGraw, Richmond, Va.; 
Tower-Binford Electric & Manufacturing Company, Richmond, Va.; Watkins- 
Cottrell Company, Richmond, Va.; Richmond Hardware Company, Richmond, 
Va.; Edward Lovell’s Sons, Savannah, Ga.; Carter & Gillespie Electric Com- 
pany, Atlanta, Ga.; A. Baldwin & Co., New Orleans, La.; Electric Gas 
Lighting Company, Boston, Mass.; Pettingell-Andrews Company, Boston, Mass.; 
Belcher & Loomis Hardware Company, Providence, R. I,; Charles K. Reed, 
Worcester, Mass.; Edwards & Walker Company, Portland, Me., and John B. 
Varick Company, Manchester, N. H. 

COAL HANDLING AND CONVEYING MACHINERY.—The problem of 
conveying and handling coal, ashes, etc., in steam-generating and other indus- 
trial plants is always an important one, and the modern machinery used in 
this work has reached a high degree of perfection and economy. The ap- 
paratus employed in the mechanical methods of handling and conveying coal, 
coke, ashes, ore, and similar materials, manufactured by the Steel Cable En- 
gineering Company, 92 State Street, Boston, Mass., is very fully and clearly 
described and illustrated in a handsomely designed catalogue just issued by 
this company. The construction of the apparatus is clearly set forth, and its 
practical applications are illustrated by views of various installations. The 
illustrations are very artistically executed, and show in a very clear manner 
the details and operation of this system. 

PROVIDENCE, R. I.—The street floor and basement, corner of Weybosset 
and Flint Streets, Providence, R. I., are to be occupied by the Union Hardware 
& Electric Supply Company, for the incorporation of which articles of association 
have been filed at the State House. The incorporators have all for some time 
been employed as clerks or otherwise connected with the well-known Belcher & 
Loomis Hardware Company. They are William H. Angell of Swansea, Clar- 
ence S. Angell of Barrington, Howard L. Perkins of Cranston and William L. 
Adams, Charles E. Dudley and Frederick S. Clark of Providence. The charter 
states that the corporation is formed for the purpose of engaging in the business 
of selling and otherwise disposing of hardware and other kinds of merchandise. 
The capital stock is stated at $100,000, consisting of 500 shares of preferred 
stock and 500 common of the par value of $100 a share. The electrical part of the 
business will be in the hands of Mr. W. L. Adams, who has had ten years’ ex- 
perience in that line. 

MR. ALEXANDER HENDERSON, who is in charge of the conduit depart- 
ment of the Sprague Electric Company, New York, says that the Greenfield 
flexible conduit has gone to the front with great strides. Its endorsement by 
the Board of Underwriters two years or more ago, coupled with the excellent 
service it has given wherever it has been installed in any class of building, has 
served to make it recognized most favorably in interior wiring. The sales were 
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much larger last year than could have been expected, being at least three times 
greater than the sales of the preceding year. The Sprague Company has had to 
build new machinery to take care of the immense business Mr. Henderson is 
building up for it in this department, especially for the armored conductors, both 
the flexible conduit and the conductors having been recognized by the United 
States Government as a decided advance in the art of electric wiring, and the 
various responsible officials are now using them in Washington in the new Gov- 
ernment printing offices and at several of the large navy yards. 


ELECTRICITY ON THE STEAMSHIP “VADERLAND.”’—The new twin- 
screw Red Star steamship ‘‘Vaderland” is lighted throughout by electricity, the 
installation being fitted by the builders, as is also a complete system of electric 
bells. The generating plant is situated in a large room, convenient of access 
from the engine room, and consists of four dynamos driven by engines built 
by the B. F. Sturtevant Company, of Boston. The system of artificial ventila- 
tion is also by the Sturtevant Company, and is similar to the systems installed 
on the “St. Louis” and “St. Paul.’’ Powerful fans exhaust the air from every 
room and compartment, and fresh air is drawn from the bridge deck and dis- 
tributed throughout the passenger accommodations. Fresh air is thus constantly 
supplied, and in cold weather this air is heated by passing over steam pipes, and 
the heat supplied may be regulated for each deck independently. The Ellis & 
Eaves system of induced draft is fitted to the boilers. The fans are eight in 
number, and 7 ft. 6 ins. in diameter, and are driven direct by Sturtevant direct- 
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acting engines. These fans, situated directly under the funnels, induce a draft 
through the furnaces, the air having previously been heated by passing through 
tubes placed in the way of the waste gases from the furnaces. 


THE GREGORY ELECTRIC COMPANY, Chicago, has received within 
thirty days some large shipments of transformers, aggregating several hundred 
thousand lights in capacity. The shipments of this company in its transformer 
department are more than double the shipments of a year ago. Among’ its 
recent shipments of generators are the following: To the Malvern, Iowa, Light 
& Power Company, one 60-kw s00-volt and two 30-kw 11o0-volt Edison dynamos; 
Williamsport, Ind., one 60-kw General Electric alternator; Kankakee, Ill., Elec- 
tric Light & Power Company, one 120-kw Westinghouse alternator; one 75-kw 
550-volt Westinghouse generator to the City Railway Company, of La Salle, IIl.; 
one 60-kw Thomson-Houston alternator to the Virginia, Minn., Water & Light 
Company; one 35-kw Siemens & Halske 250-volt generator to the Rico, Colo., 
Light & Power Company; one 100-kw General Electric generator to the Aurora, 
Ill., Gas Light & Power Company; one 100-kw Thomson-Houston generator to 
the Oelwein, Ia., Electric Light Company; one 45-kw Edison generator to Ozier 
& Hardeman, Henderson, Tenn.; one 150-kw Detroit 500-volt generator to the 
Archer Starch Company, Chicago; one 75-kw Wood alternator, City of Sheri- 
dan, Ind.; two 8o-light Standard arc machines to the Capitol Electric Company, 
Springfield, Ill. In addition to the above many shipments were made of smaller 


motors and dynamos. 
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UNITED STATES PATENTS ISSUED JANUARY 22, 1901. 
(Conducted by William A. Rosenbaum, Patent Attorney, Times Bldg., N. Y.] 
666,255. ELECTRIC SWITCH AND RESISTANCE; C. W. Atkinson, Car- 
diff, England. App. filed June 2, 1900. A magnetic controller is adapted 
to automatically prevent the switching on of the current to the motor until 

the field magnets of the motor are energized. 

666,258. ELECTRIC TRACTION; R. Brown, Birmingham, England. App. 
filed Aug. 21, 1900. The collector consists of a flexible conductor hanging 
between posts below the car, and entering the slot of the conduit to pass 
over contacts therein. 

666,262. PROCESS OF MAKING PAINT; C. G. Collins, New York, N. Y. 
App. filed May 10, 1897. 
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666,602.—Electric Glow Lamp. 666,454.—Electrical Measuring Instrument. 

666,271. COLUMN PRINTING TELEGRAPHIC INSTRUMENT; F. H. W. 
Higgins, London, England. App. filed Dec. 10, 1899. The instrument is 
rendered sensitive for supplying power at the instrument itself for operat- 
ing the printing frame, the traversing mechanism, and the paper feed, by 
using a spring, or a local battery, called into operation by the signalling 
current from the main line. 


666,302. PROCESS OF MAKING PAINT; C. G. Collins, New York, N. Y. 
App. filed April 12, 1900. 

666,303. STORAGE BATTERY TRANSFER CAR; G. H. Condict, New York, 
N. Y. App. filed Sept. 3, 1898. The battery is attached to the car by 
means of hangers and is lifted into position by an elevator on a traveling 
truck located in a pit. 

666,306. ELECTRIC RAILWAY; J. W. Ehlers, Hamburg, Germany. App. 
filed Dec. 19, 1899. An insulating bed for the conductor is formed in the 
track rail. 

666,315. METHOD OF CONSTRUCTION OF ELECTRIC MOTORS; F. A. 
Johnson, Binghamton, N. Y. App. filed Aug. 30, 1900. The speed is regu- 
lated by means of a hollow field magnet core into which a body of iron is 
adjusted to vary the resistance of the magnetic circuit. 

666,329. LIGHTNING ARRESTER; C. A. Rolfe, Chicago, Ill. App. filed 
July 13, 1899. A lightning arrester provided with carbon blocks, arranged 

so as to have opposing adjacent faces, and having these faces coated with a 

permanent adhesive insulating material. 





666,335. HAND LIGHTING ACETYLENE GAS BURNER; H. C. Thom- 
son, Boston, Mass. App. filed April 13, 1900. Details. 

666,381. ILLUMINATED CLOCK; R. R. Gareau, Detroit, Mich. App. filed 
Dec. 18, 1899. A lamp and reflector are supported in front of the clotk 
face so that the light is concentrated in a circular beam upon the dial. 

666,387, APPARATUS FOR PRODUCING ALKALI, ELECTRICITY AND 
HYDROGEN FROM ALKALI-METAL AMALGAM; J. W. Kynaston, 
Liverpool, Eng. App. filed Dec. 5, 1899. 

666,403. RAIL BOND; M. M. Wood, Chicago, Ill. App. filed Nov. 22, 1900. 
The end of the bond is held in an opening in the rail by an internally ex- 
panding plug. 

666,418. ELECTRIC CAR HEATER; E. E. Gold, New York, N. Y. App. 
filed Aug. 1, 1900. A corrugated metal casing inclosing the heater. 

666,431. ELECTRO-THERAPEUTIC APPARATUS; J. S. Mead, Buffalo, N. 
Y. App. filed Aug. 25, 1900. Details. 

666,444. TELEPHONE EXCHANGE CENTRAL STATION SWITCH- 
BOARD APPARATUS; G. K. Thompson, Malden, Mass., and E. C. Robes, 
Medford, Mass. App. filed Feb. 13, 1900. (See Current News and Nofes.) 

666,451. HIGH AND LOW WATER ALARM; C. E. Zimmermann, Syracuse, 
N. Y. App. filed April 6, 1900. A cylinder connected with the boiler and 
having contact at each end is provided with a float which runs on a guiding 
rod, and makes contact above and below in accordance with the movement 
of the water line. 

666,454. ELECTRICAL MEASURING INSTRUMENT; H. P. Ball, New 
York, N. Y. App. filed June 12, 1900. Two spirally disposed members, one 
movable and the other fixed, are arranged to be cut by lines of force; the 
movable member indicates. 

666,457. PRIVACY DEVICE APPARATUS FOR POLYSTATION TELE- 
PHONE LINES; J. A. Barrett, Summit, N. J. App. filed Sept. 8, 1900. 
(See Current News and Notes.) 

666,533. PROCESS OF PURIFYING WATER; J. H. Lavollay and G. E. 
Bourgoin, Paris, France. App. filed July 10, 1900. 





666,628.—Fire Alarm. 


666,534. PROCESS OF REFINING PERFUMES; J. H. Lavollay and G. E. 
Bourgoin, Paris, France. App. filed July 10, 1900. 

666,535. PROCESS OF AMELIORATING AND PASTEURIZATING FER- 
MENTED LIQUIDS AND BEVERAGES; J. H. Lavollay and G. E. Bour- 
goin, Paris, France. App. filed July 10, 1900. 

666,545. LIGHTNING ARRESTER; W. N. McAnge, Suffolk, Va. 
March 23, 1900. Details. 

666,586. INSULATORS; H. W. Woolbert, Smethport, Pa. App. filed Aug. 
27, 1900. The insulator is made of fragile material strengthened by in- 
serted metal pieces. 

666,602. ELECTRIC GLOW LAMP; A. Couch, London, Eng. App. filed 
June 11, 1900. An incandescent lamp having two globes, one within the 
other, each with its own filament and all connected to a single neck. 

666,605. APPARATUS FOR SIGNALLING FROM GRAVES; M. E. Grif- 
fith, Sioux City, Ia. App. filed March 8, 1900. Details. 

666,618. ELECTRIC IGNITER; C. D. Wright, Chicago, Ill. App. filed May 
29, 1899. A wire bent into the form of a handle, two ends of the wire 
forming electric terminals with which a spark can be made by squeezing the 
handle. 

666,628. FIRE ALARM; W. J. Partfidge, Norwood, Mass. App. filed July 
14, 1900. The insulator supporting electric conductors are of fusible material, 

so that when melted the conductor will be allowed to sag and make contact 

with the metal bracket supporting the insulator. 


App. filed 











